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1551, Claude Bernat n his study ot the physiology ot the nerves 
extremities, which naturally included the gray rami of the sympatheti 
1 4 ‘ " +] ] ] 1,] +; ; ] 
showed ‘ ectiol ne nerves tea to dilata 1 yt the vessels, 
1 1 1 1 | 1 
stimulation of the pet heral ends ot the nerves led to their constrictiot 


know now that vascular tonus is controlled by the gray rami communicant 


which connect the sympathetic system the somatic nerves. Gaske 
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1886, described the regions of origin of nerves of sympathetic 
cranial, thoracic, lumbar, and sacral. The cranial outflow (princi 
vagus nerves), and the sacral outflow, or pelvic nerves, are d 
most authors as parasympathetic nerves; they control normal pet 
occasionally reverse peristalsis. The thoracicolumbar, or sympathet 
delays or brakes progress by prolonged contraction. In 1808, | 
gested the term autonomic system, to include both sympathetic a1 
pathetic outflows. The cervical sympathetic nerves very largely 
control in the thorax. The thoracic sympathetic nerves exert thei 
in the abdomen, and by connection with the aortic plexus even it 
The sympathetic nerves for the pelvis branch out from the luml 
and supply the pelvic portion of the colon, the bladder, and cert 
genital organs. 

I may remind you here that the vegetative nervous system is 
primitive nervous sytem, which regulates and controls the fundame: 
tures of the earliest forms of animal life and has been left in charg 


out all evolutionary progress. Disturbance of function of the 


1] ] 
I 


nervous system undoubtedly is often due to mistakes made by tl 


in matters of food and drink and bodily care, in addition to thos« 
caused by acute and recurring infections. Fortunate, indeed, is hi 
what foods or fluids cause unpleasant reactions of the skin, such 
urticaria, and angioneurotic cedema, or which cause upsets of the st 
intestines, or disturbances of the heart and blood-vessels. If we 
all, most of us learn of our special internal allergy too late to ol 
relief from circulatory troubles, or from the secondary diseases 
from spasm of smooth muscle within the body. A simple one is 
of tubular structures. 

‘The sympathetic nervous system has control of approximately 7: 
of the energy expended by the body. We are now in a position to 
the benefit of having our bodies managed by the sympathetic nervou 
and we are beginning to appreciate the difficulties of readjustment 
tion, after pathological derangement of sympathetic nerves, or « 
the “fluid nerves,” elaborated by glands. We find that the latter 
a major relationship to disease, and are subject to derangement th1 
mental influences as worry, overwork, lack of rest and sleep, 
starvation and partaking of food and drink which are toxi 
allergic to the individual. 


THE SURGERY OF THE SYMPATHETIC NERVOUS SYSTEM 


The sympathetic nervous system always has fascinated me. My 
was called to it again particularly in 1924, by the visit to this 
N. D. Royle and the late John Hunter, of Sydney, Australia; they 
most interesting considerations concerning the newer findings 
anatomical and physiological functions. The contributions of 1 
added to what was already known of the sympathetic nervous systen 
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to the lower cervical ganglion. In the second case, in addition t Da 
thectomy, I removed a cyst which | found in the angle of divisio: the 
right common carotid artery, and which I believed to be a cystic carot dy 


In the first case, there resulted relief, graded at 50 per cent., from th re 
anginal pains, and in the second there has been complete relief now for re 
than twenty years. At this time there is some enlargement of the aort 
but the patient is in his seventy-third year. 

Recent Advances in the Surgery of the Sympathetic Systen \ 
many investigators were working on problems related to the surgery of the 
sympathetic nervous system, it was not until 1924 that the new worl 
field was properly appreciated by the medical profession as a whol 
year, led by Rowntree, brown, and Hench in clinical medicine, by 
Craig and Learmonth in surgery, and by Mann in experimental invest 
the clinic made rapid strides in practical application of surgery to sym) 
nerves. 

In vascular diseases, the work of Claude Bernard, came to fruitio1 
control of diseases which cause vascular contraction and decreased 
blood; this group includes Raynaud’s disease, selected cases of tl! 
angiitis obliterans or Buerger’s disease, and selected cases of sclet 
The measurement of vasodilatation which follows injection of 


proteins, for example, typhoid vaccine, has provided a means of a 
estimating the possibilities of vascular distention. Brown and Shi 
designed a thermocouple which makes it possible to measure the chai 

the temperature of the skin which follow such an injection. Ad 
Brown have shown that the most favorable cases for operation ar 

which the rise in temperature in the skin of the extremities is thre 

times the rise in general temperature of the body. It is marvellous to see th 
relief which follows ganglionectomy and ramisectomy in Raynaud's diseas 
in Buerger’s disease the results in selected cases are similar, but 
cases, although the extremities are warm and free from pain, and are 

to usefulness, there are still patchy changes in color due to permanent 
changes in the walls of some of the vessels. 


Jecause of its associated interest, I wish to state the essential facts 


music teacher (a nun), aged thirty-three years. Starting with a normal 
pressure of from 125 to 130 millimetres of mercury, she would experience a 
in pressure to 300 or 330 millimetres with headaches and a great sens 
oppression. The attacks might last a short time, come several times a da 
for several hours or a number of days. The patient had been so troubled for 
I asked permission to explore the upper part of the abdomen, because in thi 
many coordinated sympathetic structures. Making a surgical exploration in tl 
found within the peritoneal cavity no pathological condition other than increas¢ 
congestion. At the upper left side through the posterior peritoneum was felt a 
tumor, that lay anterior to the left renal vessels and adjacent to the left supr 
gland. The posterior peritoneum was opened and the encapsulated tumor remov« 


growth had many nerve connections which were torn loose, and the operative fi vas 


extremely bloody, as the posterior peritoneal veins were very large. Bleedi was 
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undoubtedly frees this sphincteric spasm and it should be practiced | the 
secondary and tertiary states develop, in which gall-stones add theit 
cal problems. 

Megacolon, or Hirschsprung’s Disease-—Throughout many 
have operated on patients with megacolon, or Hirschsprung’s dis 
lowing the reports of Wade and Royle, concerning treatment of 
by ramisectomy, Judd and Adson at the clinic performed lumbat 
nectomy and trunk resection in such a case, and secured complete r 
they operated successfully in other cases. Morton and Scott, of R ter 
New York, proposed the use of spinal anesthesia in selecting cases 
tion; by interposing this temporary block between the bowel and 
cord the probable result of sympathectomy could thus be tested, 
cases in which evacuation of the bowel followed spinal anzsthesia 
chosen for operation. 

Learmonth and Markowitz showed that the nerves in the pelvic 1 
of the dog actively inhibit movements of the bowel, and that sectio1 
nerves increased colonic peristalsis; they also showed that the inter 
sphincter is contracted by the action of sympathetic nerves. Appl 
findings to man, Rankin and Learmonth have operated in a numbet 
of megacolon; they have applied neurectomy to the pre-sacral net 
inferior mesenteric nerves; the results have been very satisfactory 

After division of the extrinsic nerves to relieve megacolon, 
be no fear of a paralyzed intestine, because the tubular viscera hav 
innervation which can be stimulated or depressed from without, 
heart has the bundle of His. Alvarez has shown that the small int 
so strong an innervation that if the intestine is removed from thi 
kept in an ice-box for thirty-six to forty-eight hours, and then placed 
Ringer’s solution, it will start movement of the fluids within it, | 
action, in the normal direction. 

Urinary Retention—Learmonth has shown that the pre-sacral 
thetic) nerve causes relaxation of the bladder and closure of its 
the presence of a weakened detrusor or motor muscle, and a great 


residual urine, he has secured, by resection of the nerve, completé 


emptying of the bladder in four cases. Such conditions as those w 
month has relieved may arise from injury or severe infections in 
part of the spinal cord, which reduce but do not wholly destroy tl 
of the pelvic nerves that are in control of evacuation. 

In 1913, Latarjet and Bonnet made accurate dissection of the net 
lower part of the urinary tract. In 1921, Rochet published a paper 
he distinguished three kinds of pain in this region: (1) Lower uret 
(2) painful contraction of portions of the bladder, and (3) pain du 
of the vesical sphincter. Impulses of pain arising from these cat 
carried to higher levels of the spinal cord through white rami communicantes 
which hook up the sympathetic system with somatic nerves. By s 


nerves we may relieve the pain of those suffering from tuberculosis of th 
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CARCINOMA OF THE MOUTH AND TONGUE 
By Joun Fraser, M.D. 


or EDINBURGH, SCOTLAND 


CARCINOMA of the mouth has the interest which attaches to 
serious and often fatal disease, its pathology has many points of 
significance, while the problem of its treatment presents many diffict 
It is, I think, appropriate that I should introduce the subject 
reference to the incidence of the disease in Scotland. The Registrar ( 
has kindly put certain figures at my disposal, and their summary is as 
The population of Scotland at the present day is 4,780,000, and of tl 
the number of males is 2,325,867. Taking a still more selective gro 
of males above the age of forty years (the neriod in which the great 1 
of tongue- and mouth-carcinoma cases occur) we find that it pre 
total of 702,000 individuals. This is the field—the yield is more dif 
estimate, but this we know, that during the decade 1920-1929 a total of 2,29 
persons succumbed as the result of carcinoma of the buccal cavity 
a mortality figure; it is therefore a conservative estimate of morbidity 
is the only accurate summation at present available. The informati 
cates that some 330 cases die in Scotland each year from the disea 
figure does not seem unduly large, and I have been unable to secure evidenc 
as to how it compares with the incidence in other countries. 
PatHoLocy.—Normal Buccal Epithelium.—It has been my intention t 
treat the subject on pathological rather than on statistical lines, and therei 
I would now ask you to review with me the epithelial arrangements they 
exist within the cavity of the mouth. 


Buccal epithelium is arranged on a uniform plan. It is true that in certai 


there are special arrangements, as we shall presently see, but the general pictur: 
a basis of similarity. If we examine the mouth cavity of a 35-millimetre feetu 
we find that the epithelial lining is composed of a single layer of cubical ey] 
The cells are uniform in shape and in size, the cytoplasm contains a larg: 
granules, and the nuclei are in process of repeated mitotic division. It is 
source that the fully developed epithelium of later life is developed. By a pr 
division and some degree of cell differentiation an arrangement is produced b 
cell lining is grouped in four super-imposed layers 

Considering the arrangement in more detail, the deepest layer (Fig. 2) rest 
the sub-epithelial basement membrane retains many of the characteristics of the 
foetal type of epithelium. The cells are cubical in outline, the cytoplasm is load 
basophilic granules, the nuclei are hyperchromatic and constantly dividing (Fis 


entire layer is usually a single, occasionally a double row in thickness, and 


said, its similarity to the primitive type of epithelium is very striking. Over! 
arrangement and derived from it we find a distinctive and highly interesting distri! 
These are the cells of the prickle group; they are larger than their progenitors upe 


they are somewhat fusiform, the nuclei are large and active, with distinct nucleoli 
. , ubt 


real distinction of the cell is the acquisition of prickles. These interesting an 
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layer, these cells possess individual characteristics. The prickle has di 
intercellular spaces have accordingly vanished, and, in virtue of pressur: 
cells have acquired a flattened and elongated outline. There is increas 
of the cell membrane, the nuclei have degenerated, and now and thet 
nuclear rupture with escape of the chromatin may be witnessed. The 
tion is further evidenced by the appearance in the cytoplasm 


granules. 


What is the explanation of the change? That it is degenerative in it 
but what is the feature which precipitates the alteration? It has been 
by Mr. Eric Mekie, and I think he is correct, that the deciding influe: 


off of the lymph flow, the result, if you care to put it so, of the disapy 


prickles, for as the intercellular space lessens, the lymph circulati 


ingly diminished, and, as the cell nutrition is entirely lyniph-maintained 
ment of nutrition means cell degeneration. In the superficial o1 
degeneration is complete—the nucleus as such has disappeared, the chr 


1 


pated, keratin deposit (the stigma of degeneration) is abundant, and it 


that the individual elements of the superficial layer are finally dispersed 


Such are the arrangements of healthy buccal epithelium, 
features of that arrangement must, I think, impress us, such as tl 


of the various cell elements from a common progenitor, the part 


lymph plays in maintaining the healthful nutrition of the cell, a1 
degenerative sequelze which follow when the lymph nutrition is d 

Accepting this as the general scheme upon which buccal ey 
planiied and arranged, we ask ourselves: “Is the scheme univer 
there modifications or adaptations in different parts?’ The qu 
more than simple inquisitive interest, for it may be that the answer 
our conception of the distribution and possibly of the etiology 
My point is this. It has been our experience that, where carcinot 
mouth is concerned, there are sites of election, areas in whicl 
derance of disease is evident, and I am curious to know whethet 
special localities there are structural peculiarities which might in som« 
explain an undue liability to disease. An analysis of the figures 
come under our notice indicates that the sites ( Fig. 4 \ and B) 
mouth most frequently affected by malignant disease are : 


(a) The anterior two-thirds of the tongue (43 per cent 


(b) The palato-glossal sulcus (20 per cent.) 


(c) The gingivo-glossal sulcus (11 per cent 


(d) The mouth floor (10 per cent.) 


The remaining 16 per cent. appears to show no constancy of site 

It seems reasonable to investigate the histological characteristi: 

regions, and I propose to present a summary of our conclusions 
The Anterior Two-thirds of the Tongue——These areas show no 

ing variation of structure. The picture is that which I have already 

as being characteristic of buccal epithelium in general. It is true tl 

edge of the tongue (Fig. 5), a site showing a high percentage of m 


68 per cent.—we find a variation in so far as the thick epitheliut 


dorsum merges at this point into an epithelium which is thinner 
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(3) Keratinization is imperfect and there is no definite | 
surface layer. 

(4) The prickle-cell layer is deficient or even entirely absent 

(5) The deep granular layer is well developed. 
} 


1¢ 


(6) There are numerous racemose glands in the sub-epit 


The question whether or not the relative freedom from morbidity 
one or more of these structural distinctions cannot be answered 
measure of assurance, but there are certain possibilities which sug 
selves. I believe, for example, that the existence of lymphoid tis 
area affords a measure of resistance to a malignant epithelial chai \\ 
have a great deal to learn about the part which the lymphocyt 
resisting malignant epithelial invasion. It is certain that a lymp! 
barrier surrounds the early infiltration of a malignant epithelial 
other feature which may lessen the tendency to morbidity in this 
the relative absence of cell ditferentiation, the tendency being for tl 
remain as the primary cubical and granular type rather than to 
differentiating features of pri kle and keratin This, however, is met 
thesis, and we have no definite knowledge of the tissue factor they 
affect morbidity. 

The Palato glossal Area | have alluded to the fact that 20 pr 
buecal carcinomata originate in the palato-glossal area here 
believe that this high proportion is to some extent explained by yp 
of structure which may be predisposing to disease. If we examine 
tion of the tongue edge (Fig. 7) which comes into contact with 


pillar of the fauces, we find certain indistinct vertical ridges 


(the papilla foliata). They are the remnants of a structure whic! 
its fullest degree of development in rodents and the lower 
multiple crypt-like arrangement the walls of which are provided wit! 
ous taste buds ( Fig. 8), so that the flavor of food held in the holl 
cheek is fully appreciated. In man the structure is an atavist 
buds have disappeared, but the crypts remain, so that larg 
epithelial cells without any definite or specified function are group 
these confines. The fact that collections of these cells may be alm 
cut off from communication with the surface probably adds to th 
of danger. It is believed that cells of this type and under sucl 
are frequent sources of malignant change (Fig. 9) and, if we supy 
view, we may well agree that the relatively large percentage of 1 
morbidity in this area owes part of its incidence to predisposii 
peculiarities. 

The Floor of the Mouth In this region of the mouth 10 pet 
carcinomata occur, and on a closer analysis it is evident that the n 
these are localized around the openings of the salivary ducts 


Such localities bespeak junctional epithelium, and it is possible tl 


structural peculiarity we find at least one etiological factor 
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; 


The Gingivo-glossal Sulcus.—Here there is no evident fact 
tissue arrangement. The epithelial arrangements are uniform 


and it is evident that the etiological factor which individual] 
region is something apart from any structural peculiarity. 

[ would sum up this whole matter of epithelial arrangem 
that in two situations—the palato-glossal sulcus and the floor of 
we find conditions of cell distribution such as may constitute 


neoplasm, while in the posterior third of the tongue the tissu 
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are such as may confer some degree of unusual resistanc: 
such a change. 

[f such structural peculiarities as I have outlined play a p 
incidence of mouth tumors, there are other influences whi 
stimulus in the production of the erratic cell growth which cor 
nancy. Let me review such influences as may seem to play a 
highly debatable problem of etiology. 

Age is the first consideration, and it has this importance that 
advance the liability to the disease appears to increase, so that the 


incidence occurs in the decade between seventy-five and eighty-fiv: 


11). It is obvious that the proportion of individuals who reac] 
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carcinoma is greater in females owing to the fact that they i 

habit of chewing betel, a combination of tobacco, areca nut, and me 
There is the further factor that the average female is probably 1 

about her teeth and mouth hygiene, and in so much she preset 

from the irritation and stimulus of infection. 

Heredity as an influence is a matter which I shall not di 
have not sufficient knowledge to assess its importance, but | 
record an experience which suggests that an indirect heredity 
mission of an enhanced liability to the disease—may exist I] 
A, B, and C, living under different conditions, developed 
and all three cases appeared within a period of two years. Their 
uncle, and an aunt had succumbed from epithelial carcinoma 
dence is suggestive, but its exact significance must for the pr 
in doubt. 

Syphilis has long been recognized as being in some way 


r 


ciated with the development of mouth carcinoma. Literatur: 
dant references on the question, and Poirier once expressed hi 
somewhat cryptic phrase that “Cancer of the tongue is a diseas 


1 
1? 


smokers.” In a recent analysis of seventy cases of mot 


have found that 14.7 per cent. afforded evidence of a forme 


infection. This is a smaller proportion than is usually record 


interest of the analysis lies in what might be regarded as a seco 
If we estimate the proportion of syphilis in relation to the sit 
carcinoma occurs we find that in tongue carcinoma the syphilit: 


is 42.3 per cent., and where the malignant disease affects th 


tongue the syphilitic incidence rises to 78.3 per cent. What 


tion? It may be that the vascular changes of a syphilitic infe 
fully exercised in the tongue dorsum than in other situation 


evidence to show that the association is certainly related to 


of leucoplakia. Dorsal tongue leucoplakia is one of the Most 
ciations of former syphilis, and in 90 per cent. Of Cases, 
carcinomata are preceded by leucoplakia. The close relatior 
dorsal tongue carcinoma and syphilis thus seems to be establish 
Tobacco as an etiological influence is difficult to estimate 
seem to be a convincing statement of its importance is four 
report to the British Colonial Office in 1905 on the incidence 
noma among the Spaniards of Gibraltar. In our series (105 « 
to record that in eighty-eight male cases sixty-five were heavy 
and of the remaining thirteen there was no individual whi 
non-smoker. Of tobacco it may be said that the drug (if I may 


itself does not produce the disease, but in conjunction wit! 


irritants of a general or local type, it may be a factor in induct 
changes which result in malignancy. 


496 


,-~ 7, 
Gq, & 
Ex 


f - — a 
on f -- > $ 








» 
~ 


3 





JOHN FRASER 


In two instances tar irritants may have been the responsible 
case worked in the fumes of tar paper (E919, aged sixty-thre 
developed a carcinoma of the lower lip, and eighteen months 
thelioma on the buccal surtace of the cheek on the opposite sid 
was a roadman tar sprayer (A840, aged sixty-three years), who 
carcinoma on the buccal surface of the lower lip. 

[ must add that where carcinoma of the mouth is concerned 
dence of a tendency which, though no doubt manifest in malignat 
elsewhere, is particularly noticeable in carcinoma of the buccal ey 
I allude to the liability which there is in certain individuals to 
termed epithelial instability, the tendency for a malignant chang: 
at one point to reappear at subsequent dates in other situatior 
mouth. There were five examples of this tendency in our series of 
and the facts regarding the occurrence may be summarized as fol 

A. suffered fourteen years ago from an epithelioma of the lowe: 
has recently been under treatment for a cancer of the right p 
fold (B283) ; B. was affected with a rodent ulcer of the left nost1 
years ago—there is now a cancer of the left palato-glossal fold 
developed an epithelioma of the lower lip fifteen years ago—six 
cancer appeared in the left edge of the tongue (A810); D 
epithelioma of the left side of the tongue in 1916—eight years latet 
tumor appeared on the right side of the tongue, which was 
treated, but two years later there was a further development (B5 
affected with an epithelioma of the left lower lip, developed th 
tion in the buccal surface of the right cheek seven months late: 
significant that in four out of the five cases the time intervals bet 
occurrence of disease were fourteen, fifteen, and eight years respecti 
is difficult to assess the importance which should be attached to thi 
tion. Is it an indication of an inherent instability of buccal epithel 
it a response to a persisting etiological influence or is it merel 
dence? Its significance in the life history of the individual is apy 

These are some of the factors which a study of the etiology w 
to bring out. There are certain localities within the mouth whi 
of structural peculiarities appear to have a predisposition to e] 
bility, and it is possibly this association which explains the hig] 
the disease in these situations. There are factors which act as 
irritants of the surface epithelium, such as the mechanical influen 
ill-fitting denture, the chemical stimulus of alcohol, of tobacco, and 
sepsis. There are factors of a more general influence, syphilis 
which, brought to the tissues through the medium of the blood and tl 
stream, induce a tissue change at first stimulant, later degenerative 
probably plays an important part in inducing the neoplastic change 
lying these individual and specific influences there are the mort 
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natural process under altered conditions, and for that very reaso1 
features of pathological significance (Fig. 18). 

While these are the changes which we regard as characteristi 
nant degeneration, typifying as they do the successive stages 
history of the cell (Fig. 19), we must recognize that in many 
process is not carried to such an ultimate sequel, that 1t may bé 
varying stages of the process. It may be that the tumor is co 
cells of the cubical type, and that no variation from this can be d 


1 


on the other hand, the evolution may extend to the stage of the 
squamous cell, the prototype of the prickle cell; while in a third 
they constitute the majority) the variation presents the complet 
cell distinction from cubical epithelium to full keratinization. It 


“differentiation” is that whic] 


suggested by Broders that the term 
expresses the changes which the cell may undergo. 

It is appropriate at this stage to inake allusion to the work 
on the subject of the differentiation in so far as it may affect the 
of the tumor and the prognosis of the individual. Broders recog: 
grades of tumor type according to the degree of differentiation 
He accepts cell-nest or pearly-body formation as the standard 
differentiation, the large, flat, squamous cell with small nuclei 
keratinization as indicating partial differentiation, while the cu 
represents an undifferentiated state. On this basis he groups the 
dence in the various grades as follow (Figs. 20, 21, 22 and 23) 

{ Differentiated, 75 per cent. 
! Undifferentiated, 25 per cent 
,, § Differentiated, 50 per cent 


( Undifferentiated, 50 per cent 


rr § Differentiated, 25 per cent. 
1 Undifferentiated, 75 per cent. 
{ Differentiated, 0 per cent. 
( Undifferentiated, 100 per cent 

Such a classification or grouping has certain significance. It is 
descriptive purposes, and the conception which it implies has a cert 
tific merit, but it is as an index of the clinical state that its most s 
application lies, for it would seem beyond dispute that it is in the wu 
tiated type that the greatest malignant potentiality exists. 

We have analyzed the tumor types in our series on the basis 


classification, and the results may be indicated as follow: 


Group Pe rcenta 
| 45 pt r cent 
II ) ee a 
Ill ' 30 pel cent 
IV IO per cent 


The Influences Which Control Differentiation.—It is reasonabl 
should ask ourselves: What is the factor which controls the va 
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differentiation in these tumors? (Fig. 24.) It may be that it is a tter of 
inherent variability in the cell, an influence which is too indefinit 
tangible to permit of definition, but on the other hand there are in tions 
that the explanation is a demonstrable one. It will be recalled that 1 iri 
tion in normal epithelium may depend upon nutritive factors; 

basement cell produces the large prickle one, a cell which is bathed mpl 
and which maintains its vitality by a precess of absorption from t ympl 
(Fig. 25); as we approach a more superficial level the lymph cit 

either lessened, or its efficiency curtailed, with the result that degenerati 
changes appear and keratinization ensues. (Mekie.) if this be t rn 
process of events, it is not unreasonable to argue that the variatior 

tered in tumor formation have a similar explanation (Fig. 26). [1 

is maintained when the basement-cell invasion occurs, the likelihy t]| 
the characters of a cubical-celled tumor will be demonstrated ; if, on the other 
hand, nutrition is imperfect, the various processes of differentiati 


degeneration appear, until the full keratinization of cell-nest for 












































_— ts een, 
Broder's Types 1 and 2. Broder's Types 3 ana 4, 

Basal cell Rasal cell Basal cell Basal a 

Lymphocytic reaction reg. irreg. reg. irrec. 
markea, — 

6 6 0 4 

(12.7%) (12.7%) ( 0%) (8.5%) 
ay 

Lymphocytic reaction 19 z 4 14 

not marked or absent. (21.3%) (6.3%) (8.5%) (29.98) 

F 24 Factors influencing type of neoplasm 
manifest. In other words, if this argument is correct, the variation of tur 
types is controlled by the factor of nutrition (Figs. 27A and B) 

I recognize that this is by no means the end of the story, that 
factors which must underlie nutrition—body defensive mechanisms | 
lymphocyte barriers and influences of tissue tension—but these p 
open up fields beyond the scope of our present discussion. 

Atypical Tumors.—As | have already indicated, there are certain tumors 
arising from buccal epithelium which cannot be included under th 
mata group, and their variations are so great that it is impossible 
them under any single collective heading. I propose to do no more t! 
mention the individual types which we have encountered. 

(A) Spindle-celled Epithelioma (Fig. 28).—In this instance a wart 
of a marble developed on the margin of the tongue. Microscopically, the 
peared to originate from the basement cells of the epithelium, but, instead of ming 
the variations of the acanthoma group, the cells presented a most curi 
appearance, so much so that the pathologist who examined them raised 
of the tumor being a fibrosarcoma 

(B) Mucoitd Epithelioma—We have used this descriptive term be t 


peculiar degree of mucoid degeneration in the tumor stroma. The clinical 
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were those of a small nodule at the tip of the tongue showing surfac« 
29). The tumor was composed of cells showing the characters of | 
invasion was by means of migration into the sub-epithelial area, but 
feature was the remarkable degree of mucoid degeneration in the surt1 
(C) Alveolar Epithelioma.—In this instance the clinical features 
non-ulcerated tumor of the gingio-lingual sulcus immediately lateral 


(Fig. 30). The histopathology was that of a basal-celled epitheliom: 


assumed a peculiar acinar-like arrangement. The structure was not unlil 
of salivary tissue in an early stage of development, and the suggesti 
may have originated from a portion of epithelium designed to forn 
mucous gland tissue 

(D) Adamantino-epithelioma—A tumor originating from th 
(Fig. 31) of the lower jaw in contiguity with a tooth was found t 
pearance of solid masses of cells showing in the centre a reticular cl 
that in the nucleus of a developing tooth, and it is suggested that in tl 
celled tumor originated in that portion of the epithelium which was 
development of the tooth gern 

(E) Mixed Tumor of Salivary Gland Origin—A slowly grow 
years’ duration originating from the right tonsil and presenting a smoot 
surface was found on microscopical examination to show characters 
similar to those of a mixed tumor of salivary gland origin (Fig. 32 
thelium, acinar epithelium, and myxomatous tissue were present 

(F) Endothelioma—A small ulcerating tumor of the hard palate 
revealed as an endothelioma 


(G) Melanoma.—In two instances an ulcerating and pigmented tu 


palate showed the typical appearance of a melanoma (Fig. 34) 


(H) Lympho-epithelioma.—A bulky, rapidly growing tumor 
(Fig. 35) was found to consist of basal cells combined with numbers 


the lymphocyte type. The microscopical characters of the tumor 


described by Regaud under the title of lympho-epithelioma 


(1) Tumors of the Transitional Cell Type.—lIn three inst 
originating apparently from buccal epithelium assumed the charact 
transitional type (Fig. 36) as encountered in tumors of the uri 
the cells being arranged along strands of vascular connective tis 

[ have alluded to these various atypical tumors in order t 
selves that, while the acanthoma group is that which is most truly 
tative of buccal epithelium pathology, a variety of atypical type 
themselves. 

The Methods of Spread.—The original tumor formation exte1 
tain recognized modes and channels—by local invasion, particul 
fascial planes, by lymphatic spread (Fig. 37), by blood spread, 
method which is really a variety of lymphatic spread, infiltratior 
perineural spaces. ‘The method of local invasion is that commot 
nomata in any situation; the lymphatic spread is usually in the 
and perineural lymphatics. In the immediate proximity of the 
mode of spread is by permeation, but this method appears to 
environs of the tumor, and thereafter it appears to be by 
embolic spread (Fig. 38). The blood dissemination of an epit 


tumor is recognized as an unusual event. In three instances we 
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able to demonstrate invasion of a blood-vessel by a malignant infiltrat a 
that a carcinomatous plug occupied the vessel lumen (Fig. 39 
instance the original tumor was of a peculiarly vascular type. (G 

Blood dissemination, however, is not a serious risk, because it wor - 
that the epithelial malignant cell is unable to exist for any lengt] 

the blood-stream (Fig. 40). It is this fact which explains th 

visceral metastasis as a sequel to buccal carcinoma. As regards pet ral }. 
spread, referred nerve pain is one of the most distressing featu ; 
established buccal carcinoma. It may be that the explanation is at 

this phase of the pathology, for the observer is at once impré Sst 

frequency with which a perineural spread is observed (Fig. 41) 

the perineural lymphatics are the actual channels of the conveyance, 

contact with the nerve elements is very close and in several inst 


nerve bundles have been infiltrated (Fig. 42). It is at once evicd 


IW 


such a condition must be associated with nerve pain, but whether it 
accepted as a constant explanatory factor is doubtful (Fig. 43) 

The Problem ot Treatment.—However deep may be our interest i1 . 
tions of etiology and pathology, we recognize that as practical surg: 
the problem of treatment which most intimately concerns us. The sul 
a difficult and in some respects a distressing one, for we cannot be | - 
the fact that, except in certain chosen and early cases, the result 
give us cause for anxiety. We have analyzed our records in resy» 
treatment, as they are presented over a period of ten years, and | 
interest attaches to them, as they concern a variety of methods 
therefore a basis for comparison. 

The general term “surgical treatment” may cover any of the wel 


methods. 


(1) Excision of the tumor by scalpel or diathermy, together 
radical dissection of the related lymphatic field. 
2) Radium or X-ray treatment of the local area, combined wit! 


dissection of the lymphatic field 


(3 Radium or X-ray treatment of both the local and the lymphat ~ 


areas. 


We have had an opportunity in a modest way of evaluating the re 
certain of these procedures, and, though I recognize that our figures 
few to be of real value from a statistical point of view, | propose t 


them to you. 


(1) The Operation of Radical Excision.—Until the advent « 
therapy this, of course, was the method universally employed. Th 
cedure was and still is in certain cases to remove the affected area by a wid 
excision, using the scalpel in the majority of cases, diathermy in a minot 


\ radical dissection of the related gland groups is an obvious corolla 


we] 


the central operation, and it is apparent that this stage of the procedure 1 
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be coincident with, may precede, or may follow the excision « 
lesion. The gland dissection was made as complete as possibl: 
other of the well-recognized block plans. \ total of SIXty e1g| 
been treated on these lines. They form the earliest group of the 


and in estimating the results it is well to point out that the most 


1 ‘ 
1 +} 


in the series was operated on two and one-half years ago, and 
of ten years prior to that time is included. 

[ must allude to one further point before submitting the anal 
this—that, in order to get an accurate idea of the prognosis, we 1 
the cases into two major groups: (a) those in which no glandul 
ment was evident, on clinical or microscopical examination ( forty 
and (b) those which showed glandular involvement at the time 
(twenty-six cases). With these somewhat numerous provisio1 


witness the results. 


Looking at the question as a whole, the analysis of the sixt 
is shown in the following table: 
TABLE | 
Total Cured Recurred Di 
68 16 31 20 
23.5% (45.570 ) (29.4% ) 


I have tried to be reasonable and careful in the use of the 
word “cured,” and as far as is possible undue optimism has beet 
against, for the most recent case included in this group was ope 
years ago, and | think you will agree that where carcinoma of 
concerned, that is a moderately good prognosis index. I need s 


that many of the cases are alive over a longer period of time. Thi 


1 1 
; 


has been estimated as including those cases in which death mig 
to the operation or its immediate effects. 

The results indicate that there is a proportion of cures 
23.5 per cent., with a mortality rate of 29.4 per cent. as estin 
total series of sixty-eight cases. 

Let us go farther and reproduce a somewhat similar table, tal 
zance of the major distinction I have indicated, the presence 


glandular involvement. On this basis the results are as folloy 


TABLE II 
Total Cured Recurred 
Group A {2 15 (35.7%) 17 (40.5%) 9 
(No glandular 
involvement ) 
Group B 26 I (3.8% ) 14 (53.57 ) IT ( 42.3" 


(Glands in- 
volved) 


The table brings out the well-recognized truth that glandular 1 


the touchstone by which the prognosis must be eventually judged 
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is uncalled for in these days of radiotherapy, but my intentio: 
in terms of comparison and after all is said and done we live 
days, the pendulum may even yet swing back, and in any event 
time to come there will be cases in which the best chances 
recovery will lie along the lines of a radical surgery. 

(2) Radium Treatment.—This, the last section of my pay 
with a certain measure of diffidence, for our experience has not 
but as an experience with an individual group of cases—an ex 
which we have experimented, so to speak, with the matters of 
method of application—the record may be of interest. For 
description | propose to divide the record into three epochs, ( 
and present. 

The Early Period —When we first began using radium in th 
of mouth carcinoma we were, | think, rather fearful of its result 
sive of its power as a tissue destruction agent, and relatively 
the technic of its application. Affected by influences such as th 
small doses applied by the interstitial method in the form of o 
needles, the total dosage varying from twenty to thirty milligt 
cubic centimetre of tumor tissue. The results obtained as far 


lesion was concerned in a series of cases were as follow 


TABLE I\ 


Small Dosage | ( 0 I o mgm. hours per m f 
stitial Method (ro Cases 
Local lesion healed 


Temporary healing followed by recurrence 


| 1 | ] 
Local lesion unchanged 


Local lesion weravate 


These, of course, were unsatisfactory results, and considet 
that two points were probably at fault—an insufficiency of dosag: 
definitely, perhaps) an error in the technic of administratior 
point, therefore, we entered what may be termed the middle 
progress, and there followed a group of cases in which a he 
dosage was employed (200 to 300 milligram hours per cubic cent 
tumor tissue), while the method of application was a Stent suri 
cator. Our results were certainly improved, but difficulties were e1 
There was the problem of so arranging the Stent plate that a conti 
reasonably comfortable application was secured. In this difficult 
the assistance of an extremely ingenious dental surgeon, Doctor 
who by his ingenuity overcame what seemed insuperable difficultt 
certain situations even he had to own defeat. More disconcertit 


the degree of sloughing which followed the application of the he 


In the soft parts healing usually ensued, but in several cases 
involved the bones of the jaws with disconcerting results. I subn 
which indicates the results as far as the mouth lesion was concern¢ 
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a sufficient dosage has been secured; it should be removed for meal 
special purposes, but a careful note should be kept of the time per 
such removal may imply. As I have already said, if the difficulties 
application should prove insuperable, we employ the method ot 
radiation. 

When the surface lesion is healed the glandular tissue on the 
is dissected. I believe it is inadvisable to do the glandular operat 
the mouth lesion is corrected, the reason being that if we carry out 
dissection while the primary focus exists, we are submitting the pati: 
risk of a malignant infection of the cellular tissues of the neck 
lines of the cut lymphatics. It is probably particularly dangerous t 
a glandular dissection during the early stages of radium applicati: 
local lesion, for at this time malignant cells are passing from the 
of the tumor to the related lymphatics. In the course of the glat 
section we introduce thirty to forty milligrams of radium under 
posterior portion of the digastric muscle, this being an area in whic! 
thorough dissection is liable to be incomplete, and the insertion o 


yf security. Ten days after the first 


constitutes a greater degree 
dissection the tissues of the opposite side are removed. 

In a small proportion of cases the technic concludes with the apy 
after all wounds are healed, of a Columbia paste of Stent collar 
large surface dosage of radium. I confess | am doubtful about 
of this last procedure, but we have occasionally employed it. 

Thereafter the patient reports at monthly intervals for a peri 
months, and then at intervals of three months until two years hav 

[ recognize that my remarks regarding radium therapy are 
| have attempted to present the procedure which we adopt. I have not 
to end-results because insufficient time has elapsed to justify any oy 

We feel that there is probably no fixed and uniform carcinom: 
that if the tumor is to be affected a certain minimum radiation is 
but on the other hand a maximum dose must not be excudia o1 
avoid injury to the normal tissues. 

In conclusion, I want to say how much I owe in the preparatio: 
paper to my clinical assistant, Mr. Eric Mekie—the bulk of the pat! 
work has been done by him. I also very gratefully acknowledge 
amount of technical assistance I have had from Mr. Smith and his ; 


in the Department of Clinical Surgery. 
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marked symptoms, even though the peritoneal coat may not be actuall 
the gangrenous process ; though histories of previous severe attacks of colli 
pain are sometimes so indefinite that the possibility of such an occasi 
cannot be denied. 

Eli Moschcowitz maintains that there is no pathological evidences 
of the appendix or catarrhal inflammation of the appendix. Chronic apy 
cording to Moschcowitz, usually represents the healed result of an acute lesi 


According to Ribbert, the first signs of obliteration may occur in 


of lite, while in more than 50 per cent. of patients over sixty years of ag 
of obliterative appendicitis is seen 

Hugh Cabot speaks of chronic appendicitis as the scapegoat of abdon 
He says we must not forget the fact that appendices are larger in childre: 
in old age, relatively speaking. In old age there is some process going on 
the organs. 

This change that Cabot mentions, however, is not confined to the 
liver, for instance, 1s relatively much larger in the new-born infant thar 
and the thymus almost disappears after adolescence, while the prostate tend 
in the old 

P. Masson, of Lyons, France, says that when an inflamed appendix be: 
the nerve terminals may proliferate and form an actual neuroma. Mass 
neuromas of the sympathetic fibres enclosed in a sheath and this in a shell 
The contraction of the muscular shell may set up reflex action as witl 
after an amputation and give symptoms. This neuroma formation was 
but one of his ten cases of obliterative latent appendicitis. 


j 


To show the status of the opinion about obliterative appendicitis, R 


monograph on appendicitis, says: “In the midst of these varying. views 
safe to conclude that obliteration of the appendix may result from a chronic pat 
process, or from a physiological atrophy Whether any clinical differet 


these two types are distinguishable is difficult to determine.” 


The advocates of the theory of physiological involution as the exp! 
of obliterative appendicitis say that this condition is found more 
elderly people than in the young, and that it usually gives few, if a1 
toms. Histological examination may show complete obliteration of the lume: 
but occasionally there is a thin growth of a superficial epithelium 
almost completely obliterated lumen. This, it is argued, is an evider 
physiological process, otherwise the epithelium would have disappear 
pletely. This epithelium, however, is not often found, and, whet 
would seem merely to indicate that epithelium may spread ove 
surface. The epithelialization of a raw surface is a common phe 
We have noticed that even in experimental reconstruction of the common bile 
duct in a dog with a transplanted section of a vein there is a tenden 
epithelium of the bile-duct to grow over the venous transplant 

The fact that obliterative appendicitis is found more frequently 
than in the young is not proof that this condition is physiological a1 
tionary. A worn bearing in an automobile is more common in old « 
in new. The longer a biological machine, such as the human body, exi 
more probability there is of its organs becoming in some way affected 
been said by Osler and others that in a large majority of necropsies of thos 
dying past forty years of age, evidences of healed or arrested tubercul: 
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have observed a case (Figs. 1 and 2) in which this obliterative proc 
at the base of the appendix instead of at the tip. (Mrs. J. P. T., ¢ 
A1828. ) 

The obliterative appendicitis found in the aged has probably ex 
years. It has been definitely shown that chronic obliterative append 
be present in a patient five years of age. In one of our patients, s teer 
years of age, the lumen of the appendix was completely obliterated 
an involution process or a respecter of age as, for instance, wrinkli 
skin, atrophy of the uterus, or other changes common to increasing a rt 
lack of function. In the young the lymphatics are abundant and 


juicy. Cancers in the young are usually rapidly growing and not 





Fy I I 
Fics. 1 and 2 Mrs. J. P. 7 (A1828), aged forty-five years Operation Oct 

10, 1929. The appendix was five and one-half centimetres long. The dist 
were about normal size [he proximal fourth was sharply contracted, with the 
contraction beginning at the base The lumen was greatly contracted in the 
fourth and had almost disappeared The lumen of the rest of the appendix w 
but was somewhat smaller than normal There was some congestion of the 
ticularly in the distal portiot Chis represents obliterative appendicitis ne 


the scirrhous type. The more highly classed tissues, such as the epit 
tissues, are more likely to survive and to repair under the conditions 
with excellent lymph circulation and blood supply than in old age. It 
probable, then, that infection in the young would be more rampant 
likely to go the more conservative methods of slow inflammation thar 
aged. 

Hellwig, in writing upon obliteration of the vermiform appendix, 
“An appendix with complete obliteration will not undergo inflammatio1 
and its removal will not relieve the patient of his symptoms. An appendix 
with partial obliteration, on the contrary, is disposed to recurrent infil 
tion, because the stenosis of the non-occluded portion and the fibrosis 
muscle layers favor retention of its contents and bacterial invasion 
mucosa.” 
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proportion of partially or completely obliterative appendicitis to a 


pendices removed is 15.39 per cent. 


The specimens reveal many stages, from beginning obliteration at the t 
and 4) to a complete obliterative appendicitis, the appendix being convert 
small cord without any lumen, or with merely a trace of brownish tissu 
minute lumen. Cases with mere thickening at the extreme tip of the append 
some closure of the calibre of thi appendix near the tip, are not classed a 

appendicitis, as this conditior 
from a congenital thickening 
Li rr acute local inflammation that do: 
to extend. However, it would | 
to differentiate some of thes« 
early obliterative appendicitis 


nine cases there was complete 





. 
Fy Fi ( 
Fic Miss F. W. (A166), aged thirty-four years Operation December 

The appendix was eleven and one-half centimetres long For about tw entir 
the tip the appendix was smaller than elsewhere, was firm and hard, and the 
entirely disappeared There was a superficial ulcer on the proximal side of t 
his was definitely marked off for about one centimetre The tip was firm ar 
mucosa had entirely disappeared. Between this region and the ulcer, for about 
one-half centimetres, the mucosa was atrophied The wall was very thick It 

to be undergoing the process of obliteration with the very distal mucosa 
obliterated, the adjoining mucosa almost destroved, and next to this an ulcer 


of otherwise normal mucosa 
Fic. 6 Mrs. M. J. ( (9529), aged thirty-five years Operation Ma 


The appendix was six and one-half centimetres long. At the tip was a thickened 
which the mucosa had disappeared for a distance of about one-half centimetre ( 
proximal side of this the mucosa was stippled and slightly congested and swoller I 


extended to the junction of the distal and middle thirds 


of the lumen. Subtracting this from the total number of cases of obliterative 

citis leaves 184 with incomplete obliteration. There was noted either superficial 
tion or hyperemia confined to the mucosa adjoining the obliterative portion of the 
dix or most evident in this region in sixty-one of these 184 cases (Figs. 4, 5, ¢ 


11 
| 
I 


and erosions or hyperemia diffusely placed throughout the mucosa as well as 


obliterative portion in forty-seven cases. In seventy-six cases no signs of | 
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sents a fairly uniform picture. The muscular coat is usually well preserv: In t 
lumen there is a mass of irregular tissue, much of which seems reticulated tainir 
some fat and showing ordinary connective or scar tissue, but no epitheliun 
the specimens histologically examined there is evidence in the obliterative 
old inflammation, such as young fibroblasts or leucocytic infiltration. A sectior 
the junction of the obliterated lumen with the proximal appendicular muc 
inflamed shows a rather sudden transition into acutely inflammatory tissue, 
by marked leucocytic infiltration, and some destruction of the epithelial 
usually gradually fades off farther toward the base into what may be considered nort 
appendicular tissue. Typical views of this process are shown in the photor 

Figs. 7, 8, 9, 10, II, 12, 13 and 14. 


As for symptomatology, it is well known that the symptoms even of acut 


appendicitis may sometimes be puzzling, especially when the appendix is not 


Se a’ 

* ay 
Pe eee, 
% ee - wt 3 





Fic. 10. Fic. 11 
Fic. 10.—Cross-section of obliterated portion at the tip of the appendix shown in |} 
The mucosa had disappeared. The muscular coat was fairly well preserved Most of 
been filled with what appeared to be connective tissue with interstitial areas, probably o: 
Fic. 11.—Higher power of area blocked out in the preceding section (x 100.) Not 


cytic infiltration of the tissue filling the cavity, and the comparatively normal muscul 

in its usual location. With obliterative appendicitis the type of pathology has 
much to do with the symptomatology. The great majority of appendi 
located with the base under McBurney’s point, and in obliterative append! 


citis as in acute appendicitis the point of tenderness is usually over this 
point, but the tenderness from the appendix may be in the cul-de-sa 

the left side, or in the upper right hypochondriac region, depending upon its 
location. 


In partial obliterative appendicitis, the symptoms cannot be necessarily 
attributed solely or even chiefly to the obliteration, because, as is well know! 
acute symptoms or even rupture may occur in the proximal portion of th 
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appendix when much of the distal part has been obliterated 
such a case the symptoms are those of any other type of acut 
regardless of what has happened to the distal part of the appendi» 

There are many individuals who have other pathological | 
abdomen that dominate those of obliterative appendicitis and there are others 
whose sensitive threshold is so high that a moderate amount of pat rat 
lesions may create no symptoms. 

There are in our series eighty-nine cases of complete obliterativ: €! 
dicitis, but only in thirteen of these cases was an operation don 
appendicitis with no other demonstrable pathological condition exist t tl 


time except local adhesions in some of these cases. While this grou 


it was felt that following them up carefully would be indicative of 


1 
} 


tomatology of chronic obliterative appendicitis. The positions of the ppet 
dices, which were not identical in any two cases, may have had sor 
do with the difference in symptoms. 

Of these thirteen patients with complete obliterative appendicit ' 
were men and six were women. All made a satisfactory operativ: 
The average age was thirty-five and one-half, the youngest seventee: 
oldest fi fty -three years. The operations were done between October { Q:z 
and September 7, 1931. In eight cases the symptoms complained 
the appendix was removed were entirely relieved. In two cases the 
were not relieved, though one of these patients had hypertension 
years later of apoplexy. In three cases the original symptoms wer 
relieved but other symptoms appeared. All had pain on pressur 
region of the right iliac fossa, some at the lower portion and _ so 
upper, but most of them within two or three inches of the anterio1 
spine of the ilium. Most of the patients had suffered for months or 
recurrent attacks of abdominal pain, with “gas,” “indigestion,” cor 
and a rather vague consciousness of abdominal discomfort. One patient 
J. B., No. 8172) had a typical attack of acute appendicitis and was 
upon as an emergency. She was completely relieved of her symptor 

As this group is small, a brief abstract of each case is giver 

Case I.—Mr. R. N. C. (Case No. 8078), aged thirty-one years. Tw 
six months ago, and for the past thirty hours the patient had pain in the 
quadrant, with nausea and vomiting. There were no digestive disturbances 


attacks. Appendectomy was done October 14, 1923. The appendix was 


(On secti 


long, smaller than normal, slightly congested, with no adhesions. 
to be practically a solid cord to within a half-inch of the base where ther 
lumen. In this region the mucosa was atrophied and thin. The patient had 
sion. His symptoms were not entirely relieved by the operation. He died 
1929, of apoplexy. 

Case IIl.—Mrs. W. L. A. (Case No. 8106), aged forty years. The patient 
indefinite pain in the abdomen, with constipation and “gas,” for the past 
There was pain on pressure over the right lower quadrant of the abdomer 


4 < 
Wa 


dectomy October 24, 1923, with division of Lane band. The appendix 


metres long, universally covered with adhesions, and had a short mesoappendix atta 
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to the base, where there was a small lumen and thin mucosa. Patient 
1932, that she was unimproved 

CasE VI—Mr. J. ( C. (Case No. A2614), aged twenty-seven f 
past two years he had had attacks of “indigestion” and had had a dull 
region of the appendix which had been fairly constant. He had not be: 
Three days before admission the patient had cramp-like pains in the regi 
bilicus, which seemed to radiate upward. He was nauseated and vomit 
subsided but left a dull ache in the right lower abdomen. Abdomir 
showed moderate tension with no distention, and distinct tenderness 


over the right iliac fossa Appendectomy March 15, 1928, with divis 


The appendix was 3.5 centimetres long, smaller than normal, of whit 


presented no evidence of adl 


esions. On section it appeared to be obliterat: 
even at the base, and the mucosa had disappeared. Patient reported Ay 
plete relief from symptoms 

Case VII.—Mrs. H. M. (Case No. A2681), aged forty years. 17 
an attack of acute appendicitis twenty-four years previously Since thet 
having recurring attacks of indigestion with generalized pain, some nau 
in the right iliac fossa. These attacks had been closer together for 1 
months and she had had a more or less constant pain in the right 
some gas and distention after eating. Constipation was present. Phys 
showed marked spasm and some tenderness in the right iliac region \ 


long, smaller thar 


April 5, 1928. The appendix was five centimetres 
congested, and presented marked evidence of adhesions. On section it 
cord-like throughout. Patient reported April, 1032, complete relief fr 
Case VIII Miss A. ( (Case No. A3327), aged seventeen veat 
before admission the patient had pain in the right side which remained 
location, growing increasingly worse. On the third day she becam 
vomited. She had had previous attacks of the same kind. Physical exan 


tenderness in the right lower quadrant with muscle spasm of the right 


and over McBurney’s point Appendectomy September 17, 1928 Phe 
nine centimetres long, smaller than normal, markedly adherent thr 
firm and cord-like. On section it seemed obliterated throughout Pat 


April, 1932, complete relief from symptoms. 

Case IX.—Mr. C. F. J. (Case No. A3034), aged thirty-two years 
began about eight years ago, with indigestion and pain which would seer 
to the right lower quadrant. He had been having recurrent attacks of 
and constipation over a period of six years. About a month before ad: 
tient had some neausea, and pain in the right lower quadrant. Tw 


previously there had been an attack of jaundice, when the patient ren 


two weeks and was jaundiced for about six weeks. Physical examinati 
abdominal muscles with increased tone, and slight tenderness in t 
iliac fossa. There was some tenderness in the region of the gall-bl 
dectomy, and exploratory of upper abdomen, March 23, 1929. The gall-bl 
normal. The appendix was four and one-half centimetres long, present: 
adhesions near its base, and was not congested. It was quite firm. The ti 
than elsewhere. On section the lumen seemed to be almost obliterat: 
The wall was thick and presented the appearance of obliterative appet 
reported April, 1932, that he had been improved by the operation but st 
symptoms. 

Case X.—Mrs. J. B. (Case No. 8172), aged fifty-three years 


admitted to the hospital as an emergency Ten days before admissio1 

a dull pain over the entire abdomen. This localized in the right lower t tl 
day before admission. There was nausea with no vomiting There was 

previous attacks. The patient was not constipated. Physical examination s rather 
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derness seemed to be about half-way between the 
spinous proces \ ector ne 10, 1929. ihe a 

centimetre long soOmMmeEyV at smaller thar usua ind larget ] tne | 
the proxima ial D the tip there was slight « Re but t 

was firm a l aln In ¢ I On section the n een t 

and it presented the t | appearance throughout « 

reported \pr 19 te reliel Irom sympt 


Case X] Mr H. G. S. (Case No (4890 . aged forty veal _ 


ago the patient id a tack of very severe pain in the right lower 
companied by nausea vomiting He was confined to bed Vhere¢ 

attacks later About two months before admission he began to have 

the right side; he wa nfined to bed for a while; the pain was usua 

times ther were rp stabbing pains which radiated across the lowe! abd 








>.) 
I H K c t 
at the t N the 
ait been snahi wie Eons 
He had been unable t K lor some time. On physical examination there was 


indernecc aver ¢1 nmin them al » otetee > ouad ’ 
tenderne ver the u ortion of the right lower quadrant \ppendectomy 


? } at m | . } ] } 

3, 1930. The appendix was six centimetres long, somewhat smaller than 1 
quite firm. It presented evidence of almost universal adhesions. On section t] 
was almost obliterated throughout Patient reported April, 1932, complete reli 


symptoms 
Case XII.—Mr. O. A. R. (Case No. A6086), aged thirty-three years. (J 


~ 2 and aha =e ‘ 
I7, 15 and 19 Che toms began about ten months before admission. at 


i 
tor six weeks, with cramping pains in the epigastrium and sometimes in the right sj 
Then there was a remission until seven months later and this time the pain w 
localized in the right sid [here were several attacks following this, an A 
three days before admission he had had an attack of epigastric pain ac mpa 
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nausea and yomiting, with pain gradually localized in the right lower . & 


physical examination there were slight pain and discomfort in the epi P 
and some pain on deep pressure in the right iliac fossa. Append«cton 2 
1931. The appendix was adherent, eleven centimetres long, rathe- smallet 

somewhat congested and firm. On section the lumen seemed to be almost terated 
closed except at the base. Patient reported April, 1932, that he was impr by the 


operation, but still has some symptoms. 
Case XIII.—Dr. C. G. F. (Case No. A6o25), aged twenty-five year 
tient had been feeling generally below par for the past week, but had 
recovered from a head injury with anaphylactic shock from tetanus antit eve: 
months earlier. He complained of severe colicky pains over the abdomen 
arthritic pains in the right knee. The urine was cloudy and contained 
The abdomen showed generalized distention with very definite pain on moder 
in the left lower quadrant and left upper quadrant, and, to a less extent, in the 





Fic. 18 Fu ) 

Fic. 18.—Cross-section of appendix of Mr. O. A. R. (A6086) Phe muscul 
preserved, the lumen occupied by trabeculated connective tissue resembling that in | 
(x 18.) 

Fic. 19.—Blocked-out area in the preceding figure, showing infiltratior 
products of tissue occupying the former lumen rhe surrounding area was apparent 
the lumen had disappeared (x 
lower quadrant. The pain later definitely localized over the appendix. Appendect 
and separation of adhesions to the ascending colon, September 7, 1931 The apper 
was eight centimetres long, smaller than normal and congested. It was somew! 


adherent to the cecum. On section it presented the appearance of obliter 
dicitis throughout. The peritoneal coat was markedly congested. The patient report 
April, 1932, that he is improved and has had none of the attacks of pain which he 
before operation, but has some gastro-intestinal symptoms resembling those of « 


; ; 


CoNcLusions.—(1) Chronic obliterative appendicitis is the result o! 
chronic inflammatory process that tends to destroy the mucosa and obliterat 
the lumen of the appendix. It may last for many years. 
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ACUTE APPENDICITIS—A BRIEF CRITICISM 
By Frep WarrReEN Battey, M.D. 


OF ST, Lot IS, Mo. 


THE mortality rate in acute appendicitis is appalling. The degre: 
fessional dissatisfaction is indicated by the fact that, within the last 
over 500 papers on this disease have been published. Jeff Miller? apt 
the high death rate “a menace to humanity, a disgrace to the medi 
sion and a challenge to us who claim to practice the science and 
gery.” The medical profession has as yet never failed to fight any 
ment upon their right to serve humanity. 

Willis,* in 1926, reported a marked increase in mortality rat 
14.5 per cent. per 100,000, SO per cent. of all deaths occurring 
fiftieth year, or during the productive period of life. He emphasi 
that “deaths from appendicitis equal all those from salpingitis, pelv1 


surgical diseases of the pancreas, spleen, thyroid, gall-stones, gastri 


f 


denal ulcers.”’ 

Coller and McRae,* after a most careful statistical study, fou 
increase in fatalities in the last twenty years. In 1926, over 18,000 
result of appendicitis. 

Bankhead Banks* states that the mortality rate was 50 per cent 
1928 than in 1915, and that prior to the age of fifty, four times 
from appendicitis as from cancer. 

John B. Murphy,® in 1894, soon after perityphlitis and bowel 
merged into perforated appendicitis, wrote: “There is no palliative « 
a mortality of 10 per cent. in appendicitis. It is so common and so i1 
a condition that the indications for its treatment should and must be 
of common knowledge among doctors and laymen.” 

A cross-section of an exhaustive statistical review shows a genet 
of from 9 per cent. to 18 per cent. in all cases of perforated appel 
from less than 1 per cent. to 18 per cent. in all types of the diseass 
as well as statistics will be influenced by many circumstances. Id¢ 
flawless surgery, and dependable surgical judgment may not be the 
even a majority of the operated cases, but even with every favor 
in hospital care and surgical technic we have failed with few except 
reduce the mortality of this disease which is so simple in origin, so | 
in its warning and so fatal in the face of neglect. 

The cause of our failure has long been known. John B. Deavet 
part of every work-day denouncing delay in diagnosis and treatment 
pendicitis as a pertinent factor in high mortality. 

Throughout the last thirty years most surgeons of note, many 
names grace the roll of this Association, have urged early diagn 
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at any stage of the attack depends largely upon surgical judgment 
less technic, and. that the surgeon, in knowing when to operate, w! 
and what not to do with the late case, will rate a lower mortality 

In the present day, surgeons are plentiful and convenient ; mam 
are excellent, many striving to be, many content to remain as of 
but most of them thoroughly capable of safely removing an uncot 
six- to twelve-hour appendix. Therein lies one thought I wish to et 
If we earnestly desire to reduce our mortality in appendicitis to the n 
the operation, if needed, must be performed before dangerous com] 
have developed. To accomplish this the diagnosis must be made « 


carefully by a physician who is alive to the danger. That this may bh 


the doctor must be permitted to see the case during the period of com) 
safety, within six to ten hours of the onset. When seen thus early, trai 


tion to any distance necessary for satisfactory hospital and surgical 
practicable. This will not be accomplished without intensive lay i1 
In 1879, fifty-three years ago, when Nicolas Senn’ wrote “All 
catarrhal and ulcerative appendicitis should be treated by laparotomy, 
cision of the appendix as soon as the lesion can be recognized,” he 
viting early diagnosis and preventive surgery, our present them« 
Until the last few years public instruction in things medical w 
sharply limited to cancer, tuberculosis, diphtheria, smallpox and ki 


eases. True it is, that sporadically here and there arose a warning and 


tion that we must recognize and operate early if we hoped to curb t! 


rate of appendicitis. The major part of our interest in the past 
centered on how best to conduct a case that has become critically) 
incumbent upon us to prevent the critical period. 

The Journal of the American Medical Association and the Ame 


lege of Surgeons long ago recognized the need of broad intensive la) 


tion. Hygeia has presented many valuable lay articles, but it has rea 


few families to reap the benefit the gesture merits. The radio has vet 


been the most effective medium of broad dissemination, and occasio1 
casts from local medical societies or major medical conventions have 


increased public interest. Insurance companies of high standing ha 


a more direct appeal to the reading public through paid advertisin; 
effort to conserve life and health deserves admiration and commendatiot 


motive may be fairly termed ulterior when its objective 1s preservatio: 


] 


There are still many simple and effective avenues of approach in la) 
tion and many valid reasons why they should be utilized. The situat 
mands that each family be taught the potential danger of persistent abd 


pain and that they must promptly place the responsibility of the diag: 
treatment upon their physician. 


It will not be necessary to force this knowledge upon the publi 


educational newspaper articles written by Doctor Fishbein on variou 


subjects have attracted wide attention. Not less than five such articl 


dealt with appendicitis. He writes: “I am convinced that educatio 
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train of crippling sequela in those who survive a vicious attack 
an additional serious problem 

It was not my desire to include in this paper any dicussion of 
tive or post-operative stages of appendicitis, although the supervisi 
periods of the disease is of most vital influence in controlling mort 


~ 


is tenable to assume that surgical judgment must be fitted to eacl 
case; that standardization of surgical treatment is unwise; that t 
knowledge of sound technic and after-care will probably admit of 
improvement as time goes on, and that primarily our hope must 
attack upon the true source of the high mortality, the first st 
disease, and secondarily upon the general adoption of the most 
surgical technic in the neglected case. 

Mature judgment during the operative stage is invaluable ; neitl 
ism nor timidity will best serve routinely. An active peritonitis 
higher degree of mental balance than technical skill. In th 


Deaver,” precipitate or too radical removal during peritonitis and 


insist on removal of the interval appendix are factors of great import 


Charles Mayo"™ criticizes the tendency toward “radicalism dut 


danger stage and delayed or mistaken diagnosis.” 
Le Grand Guerry," in reporting an enviable record of recoveri 
diffuse peritonitis, selected his time and method of operation wit! 


t 


caution, dealing with each case on its own merits, with the most e1 
results yet reported. 
The complications that so generously affect the mortality rate 


ous; peritonitis, ileus, residual abscess, and pylephlebitis probably 


field. Post-operative hernia, obstruction from adhesions, thrornbosis 


1 
| 


ism and intestinal fistulz, exact a definite toll and increased morbid 
education will undoubtedly reduce in quantity a most interesting pl 
surgical activity, as well as allay many of our most serious ope 
post-operative worries. 

Of the 500,000 cases of appendicitis reported in the United Stat 


it may be definitely assumed that of the 25,000 who died more tl 


might have been saved had the victims had the services of at 


physician within the first six hours of the attack. This can be mad 


lz duc 


only by a systematic, intelligently supervised program of lay « 


natural that exception be taken to the dearth of scientific inter 


paper, and for that omission I most humbly apologize, yet my cor 


of the duty of a surgeon encompasses a broader and more human 
may be sheltered under the banners of science and art. Non 


anxious to save the lives of thousands of our citizens than the surs¢ 


though the method entail no more thrilling nor heroic act than tl 


tution of a preventive early operation, with a negligible mortality 
and often incomplete one, with its high death rate and long trail of 
after-effects. We have known for years that many lives would be 
early operation. We have felt and known that ignorance of the dang 
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tion, and permanent restitution to health, energy and happiness 


then, must be educated. The rudiments of this education must c 
each one knowing himself in every essential anatomical and physiolos 
ticular, and then the world will not be cursed with ignorance, vice, disé 


misery. Then physicians will be useful and beneficial, for their 


talents will be concentrated in the great work of social and mora 


and their interests will not only consist in the amount of health enjo 


in the destruction of ignorance, violation and local wretchedness.’ 


SUMMARY 

The mortality rate in acute appendicitis has increased during the 
decades. 

Medical and surgical care has vastly improved during this period 
corresponding reduction in mortality. 

There is less than I per cent. mortality among those operated upor 
the first twelve hours of the attack. The average length of time consu 
nefarious home treatment without medical aid is from sixty to eighty 
The mortality rate among those whose hospitalization has been delayed 
thirty-six hours is II per cent., to 18 per cent., presenting a difference « 
10 per cent. to 17 per cent. as a result of unnecessary delay. Peritoniti 
cause of death in over eighty per cent. of the fatal cases. Operative 
surgical judgment are of extreme importance in the neglected cass 
from this, the actual cause of death in acute appendicitis is public igr 
or disregard of the potential danger of abdominal pain, and unintent 
mal-treatment before the physician is consulted. 

Preventive surgery is operation of frankly surgical conditions 
critical state has developed. 

Appendicitis is a surgical disease. It is the surgeon’s duty to rec) 
death rate wherever and however possible. In appendicitis, this re 
may be attained only by cautious operative technic and well-planne 
gently directed lay education, which should be promptly instituted 


moted by all groups interested in public welfare. 


BIBLIOGRAPHY 
‘Miller, Jeff: Jour. C. of S. Australia, vol. iti, p. 40, 1931. 
* Willis, Murat: Surg., Gynec., and Obst., March, 1926. 
* Coller, and McRae: Mich. State Med. Jour., May, 1931 
* Banks, Bankhead: West Virginia Med. Jour., July, 1930 
* Murphy, John B.: Pan-American Cong., 1894. 
* Bower, John O.: Jour. Am. Med. Assn., May 2, 1931. 
7 Senn, Nicholas: Jour. Am. Med. Assn., vol. xiii, p. 630, 1889 
* Bailey, Fred. W.: So. Surg. Trans., vol. xxxv, 1922. 
®* Deaver, John B.: Pittsburgh Ac. of Med., February, 1928. 
* Mayo, Charles: Jour. Am. Med. Assn., vol. Ixxxili, 1924. 
™ Guerry, Le Grand: ANNALS oF SuRGERY, vol. Ixxxiv, p. 285, August, 1026 
* Royster, Hubert: Pennsylvania Med. Jour., March, 1931, 


936 





By 


TREATMENT OF 
BY 
ArtTHUR M. SHIPuLi 


APPENDICITIS COMPLI 
PERITONITIS 


ATED 


y, M.D. ann Hueu A. Barry. M 


' K I 
SINCI haf é ta the rea nature ot apne! cit t Pate 
dreds ot ers eC Writtel ) tne ubyect nd more ope 
appendicit have one tha r any other malady It w 
therefor t the « , nhiect hy } . aed re | ‘ ~ 
tnererore t ( ‘ ) ( ex ] ¢ r 1) 
vear by V¢ ie perative treatment + the 1ISeCASE ind ; 
tions Stal ee far trol the trut VeEVel App 
ts complications ubyectS oO} Oontroversy there 1 I ( 
f opinion and pra nd the death rate i = 
of opin " | eis 0 P crease 
| 1 , 
Che 1 rtalit enadicitis 1 subject about which thers 
: | ‘ i " , 
a great ae OT the ( ( CUSSIOT \ leal pDpendectomi 
] rt As} , ] ; 
most net ‘ vi | iL W he tne De? Cul become ~ 
] ++ + 7 ’ } + 
mortality ¢ eports varies etween QO er cent al y 
Here 1s . ry il irerence mortality nun . 
tH i nortality a Lt numbe 
hay T t 1 t rect | mI } ly ’ ; ] 
nave Tals e qu is » 1u Ow mucl ive matefria ict 
les + ’ 
In drainil ( ( ( Cavity a tO what extent intestinal « 
caused Dy | ns I utes to the ce it rate 
hes es [ It1s mplicating Del ti< might he 
thy : crt } T 1 1 rift ] t } ti ] } 
Hit e¢ ) ) { \ 1 () ‘ W ere ( exudate iS ¢ r 
1 ‘ ' ' abia 
and may e SCal undant ioca e¢ spreading ir diffuse 
‘ ' " ; ] } I ae } | 
rut is inj ed arn ewhat cedematous ut where the surtace « 
, , , , ‘ 
testine 1s St SI ( tor the most part shiny Secon 
+} } f 4] ’ 
peritonitis vith the Ort the ntestine everywhere idherent \ 
all -¢« ; r | 1.1 1 ’ 
small DOCK Ol u tered widely and the intestine re and < 
f the natient ' tte } | ] lled : 

Ot these ents atte What 1s done Phi Valled-oft inte 
“An r +4 1; 1 , 5 
seconiiary ( cute enadicitis, where the patient comes in the nos 

} 1 
1 palpabl Mass perated on cautiously l t the drains re 
‘ , 
to the Wall oft I ea vood outlook S TO | T¢ 
Sc 1 ’ i. om , 

SWoOrl a Ol reporter recently <¢ ippendecton 
Thomas riospita ! on, Overt 1 ten-veal perry 1920—1020 
a ‘ " ‘i: ‘ +1} . > ' { 7 
Phere were 2,1 2( ( 11 which nere were 22I cases oj dittuse 


deaths, a 


1 


+ 


tonitis tl 


others tha 


complicati 


In on 


S ents with a ipable mass there were only 
th rat that {1 per cent tire 240 patients wit 
e mortalit 5 J.7I per cent Htrom these higures and f1 
if could ( lect : - + 1] ao) ‘ lat t} + ¢ vit 
‘ G@ tt Is appaliingly evide lat pe 
Ot app citis, 1s a death-dealing mala 
( OTOLUTD ce rth 1< at 111 > +] t if 1 ’ 1 i ntril 
; 1} iCa ue directly to pel onitis tS Col 








SHIPLEY AND BAILEY 


tors—paralytic ileus, dehydration, exhaustion, toxemia and 
the acid-base balance. In another group, death is caused by sot 
tion—empyzma, pneumonia, infarction, septicemia, efc.; and 
group, mechanical obstruction is the cause of death. 

Cutting? recently said: ‘Post-operative ileus is due in aln 
either directly or indirectly to peritonitis; about one-half of 
ileus are post-operative, and the condition of appendicitis accounts 
the greatest number of cases of post-operative intestinal obstructi 

Just how many of the deaths following operations for appet 
plicated by peritonitis are due to mechanical ileus it is impossil 
certainly, a considerable number. When one considers that the ave 
rate for intestinal obstruction, exclusive of strangulated hernia, 
per cent., this complication becomes a matter of grave concern 

We have been working, therefore, under the twofold risk of 
fatal peritonitis if we do not drain, on the one hand, and early or | 
cal ileus or disabling adhesions, following drainage, on the other 

When any operation is performed on tissues covered by the 
this membrane insures a prompt sealing of the approximated wou 
This is the keystone of abdominal surgery. But, this same bet 
amazingly effective tissue, in the presence of drainage or infe 


+1 


widespread adhesions which may lead to early or late intestina 
Drainage is looked upon as a necessary evil. Every surgeor 
when he can and is fully alive to its risks and disadvantages. It 
lowed by many possibilities of mishap and misadventure—obstruct 
lytic ileus, adhesions, post-operative hernia, prolonged conval 
fistulae. There is scarcely a more disturbing time for patient 


~ 


than the period following the placing of drains in the lower ab 
pecially if the patient develops distension, pain, vomiting and c 
[t is most difficult to know whether these symptoms are caused 
ileus or by mechanical obstruction. To operate for paralytic ileu 
further insult intestines already on a strike, and to fail to operat 
chanical obstruction is to deprive the patient of his chance of life 
abundant experimental evidence that drainage material placed i 
toneal cavity does not drain the peritoneum. It becomes sealed off 
time and acts only as an irritant around which omentum, mesente1 
of intestine become adherent. In 1905, Yates* showed the futilit 
to drain the peritoneal cavity by means of cigarette drains or tub 
gauze. In every instance the drains were promptly shut off. 
Poynter,* in 1929, reported the experimental work of his dey 
peritoneal absorption and his findings were clear-cut as to the “re: 
peritoneum to solutions and suspensions of particulate matter, to fi 
absorption occurred and the paths taken.” Bacteria and partic! 
found their way rapidly through the lymphatics in the diaphragm 


the parasternal and paravertebral lymph-vessels. The process i 


eS 


ginning in three to five minutes. The only other channel of absorpt 
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MARCHINI’ reported 301 cases of localized peritonitis; 184 were d1 


deaths; 117 were not drained with two deaths. There were 142 cases of e ner 
tonitis; 101 were drained with thirty-one deaths; forty-one not drain sever 
deaths. When these figures are consolidated, 158 patients with localize r diffus. 
peritonitis were not drained with nine deaths, a little less than 6 per talit 
while 285 were drained with forty deaths, a fraction more than 14 per c rtalit 


We do not know how many of these forty deaths were caused by obstruct 

Sworn’s AND FITzGIBBON’s report is not so favorable to closure wit! 
Of 231 cases of diffuse peritonitis, 120 were not drained with twenty-on . 
106 were drained with twenty-three deaths, the mortality in each grouy 
the same. 

In 1921, ANDREW,” of the Victoria Infirmary, Glasgow, closed seven f per 
tonitis without drainage after removing the appendix and making a cleat 
infected peritoneum, and leaving iodoform emulsion in this portion of t erit 
cavity. They were also given Bacillus coli vaccine after operation 


There was some infection in the wound in three cases. 


The reports from hospital laboratories as to the bacterial cont 


exudate found in the peritoneum are often disappointing. Even when ther 
is every optical evidence of peritonitis it often happens that the iborator 
reports no growth. If we could have a group like that led by Dr. Frank 
Meleney,'* reports might show a more abundant and more varied peritone 
flora in peritonitis. Dr. Robert T. Morris, in discussing a paper by Dr. 

E. Jennings, read before the New Y ork Surgical Society, stated the entire 
matter with great accuracy. “Nowadays one who goes after any rticu 


bacterium finds it by special methods.” 

Just putting some material from the peritoneal cavity into standard mx 
and running it through the laboratory in ordinary routine will fail to recover 
many organisms that might be found. JIf the different organisms whose pres 
ence is either possible or likely were followed through by specially interest 
bacteriologists making use of special methods, the bacteriological finding 
would be more in keeping with the clinical appearance of the pet 
operation. 

Until about two years ago I had been treating early peritonitis 


ing appendicitis by drainage. These drains were introduced very much as 
had been taught by the late Dr. Frank Martin. After removing the appendi 
through a McBurney incision two fingers of the left hand were introduc 
into the pelvis along the bladder wall, pushing the intestines back, and a s1 
rubber tube and one small cigarette drain were introduced into the pelvis unt 


the ends rested in the bottom of the peritoneal pouch in front of the rectur 


Another cigarette or small rubber tube was placed lateral to th 
colon with the end resting in the subhepatic space. The McBurney incisi 
was closed snugly around these drains, and most of the patients mad 
prompt and satisfactory convalescence. 


] + 7 
mo every 


But there were a certain number who came to grief and in a 
instance intestinal obstruction was the complication present. [Even when thi 
condition did not actually exist there was often a period of uncertainty be 
cause of the presence of paralytic ileus or incomplete obstruction due to al 
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TREATMENT APPENDICITIS WITH PERITONITI 


oulation t he ! it 1930, witl 1 few we 
| had om ted for pe tonitis tollow gy appel ( 
mechani struct nd tw f them di + omerati: 
complete! bstructe vy angulation of a loop of s1 tect 
tract LI remall r ot the peritoneum wa Iree tf adhes I 
dence of inftectiol e possibility f intestina truction 1 
abdomuina rainag lwavs kept us anxious and apprehet ~s 
f the dt vere idjacent to coil tT tree ntesting 
lo cl ie l I noweve!l 11 the presence t perito t 
foolhardy { ng t ut iess ( less ct I £7 ¢ Va peinge use t 
inflammatory dis¢ ntestinal suturing and cholecystectomies, a 
harassed the ence Of obpstructio1 we began to close the 
alter app ecton ere early peritonit! was present \t first 
the seropurulent cas« y, but as these patients did well, we gradi 
tended tne t to ea Cast ot early peritonitis whether t 
was thro! Ci 4 ous or pertorates ind irrespective ot the 
fluid pres¢ t or the ( t ot the u Oo ement ot the peritoneut 
This report 1s | n patients admitted to n ervice in the | 
Hospital more e June, 1920. Most of these patients wert 
on by Myst altl TT { the operatin wa aone hy 1) +4 
Bailey Vl the il thor t tl DAaADpet! ind wa resident surs 
year, all yr. Geo! Y eaget v] s the re ent surgeon tft ( 
together vate ( hee} One ited .) T IDDeENnaIcilis Since | 
1 period just hort » Veal (Ot this numb seventv-two were 
and 179 W ¢ cute \) tl tter number Lie? iwents were Wit! 
perivonea olvet ( t were 1x iter on 1 he usual mannet | 
patients | i té¢ t e peritonitis and were dra ec] Four at the rl 
two of these tour we eoperat on tor intestin bstructior Seve 
in with a ma il were drained with no deaths ‘here were fort 
patients dur tl «| with early peritonitis either local. spreading 





inv our ore il met nis STouD Was close W t] ut drat we tT 
an operat ( tech ( resently i¢ scribed he e were seventeet 
] f f 
cultures urteel ) were the cotton bacillus 
Phere no n thi roup and no seriou omplicati 
Was no case that 1 ( i second opening ot the ibdomen tor at 
nd n _" ' = , , 
and no ext ve nm in the abdominal wa ulthough, as state 
where. it number f inst t] hdominal ' | ned } 
ere, ina LIV Li AaAnCceS e abdominal wa Was adrained he 
+ + ] ' ] | 
essening e severity and duratiol t paralytic 11eus 
the conva ence was much shortet 
( follows lehy if t hn 1 Tye T fino 1 t} t nt 
| \\ ¢ tec] 1¢ 1) De] ii?y © LHeCSE Da ( 
ays use t surney approach modified by a short trans\ 
Cision in the nterio1 eath ot the rectus muscle [his gives more roo 
an easier approach t adherent or abnormally placed appendix lj 


nend f sana af | | j 
pendix is found thrombotic, gangrenous, or pertorated, the wound edge 
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protected by gauze. The peritoneum will take care of th 

better than the structures of the abdominal wall. If the cecum 
gently rolled out and the base of the appendix brought into vic 
upon the mobility of the cecum, and the length, position and 
appendix to surrounding structures, this maneuver may be « 


impossible. 


Whatever the condition found, an unhurried and painstaki: 


made to free the appendix and clamp and cut its mesentery 
to handle the appendix with the fingers as little as possibl 
it is free, it is wrapped in gauze, delivered as well as possible, 


\ careful closure and turning in of the stump follows. A ver 


tion of the mesenteric vessels is carried out. Raw surfaces are ci 


suturing is all done with fine silk, except the ligature on the apy 


is catgut. The abdominal cavity is everywhere emptied of 

with the sucker. Most of the purulent matter is found in t 
right iliac fossa. Very little packing is used; narrow retracto1 
are used to get exposure. After the peritoneal cavity seems f1 


the appendix region and pelvis are exposed by using the fingers 


the cecum and small intestine, and warm normal salt is pour 


area slowly while the sucker pumps it out. If there are a nun 


masses of coagulated fibrin adherent to coils of intestine, th 


removed with moist gauze or smooth forceps. The peritoneu 
fully closed, as a smooth peritoneum is the best guarante: 


operative adhesions. 


At this stage the towels are changed and the used instrument 


1 


‘~ 


1 


the gauze protecting the wound edges removed, the gloves char 


raw surfaces wiped over with alcohol, and, if much fat is present 


( 


also, and the abdomen closed layer by layer. If the peritoniti 


extensive, with considerable coagulated exudate, and the appe 


of removal, a small tube drain is left through the fat down to 1 
of the external oblique muscle. 

We are anxious to be understood that all of these patients 
pendicitis with early peritonitis. Sometimes the peritonitis wa 


until the peritoneum was opened. They were not victims « 


infection. While the pulse rate was often rapid and the temp 


leucocyte count elevated, they were not dehydrated by vomiti1 
tion but were, in the main, in good condition. When the 
opened, although peritonitis was present and the intestines wer: 


1 
lsct 


often somewhat dull and cedematous, they were not much distet 


lyzed, and there was no pocketing or walling-off. In a num! 


small patches of coagulated exudate were removed from intesti 


been in contact with the appendix, but in no case was this cot 


spread. 


Not all cases of suppurative peritonitis complicating appendi 
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(4) Drains are soon sealed off and do not drain any cons 
tion of the peritoneum 

(5) Paralytic ileus seriously obscures the clinical picture 
are left in the abdomen. 

(6) Pelvic drains increase the incidence of post-operative 
urine. 

(7) Drained abdomens are more likely to develop troubles 
or disabling late post-cnerative adhesions. 

(8) Late intestinal obstruction is more likely to occur in 
in undrained abdomens. 

(9) None of these considerations should carry any weight ii 
life is increased by closure without drainage. 

(10) Evidence is accumulating that the introduction of dra 
abdomen in the treatment of early peritonitis may be dispensed w 


increase in the death rate. 
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ustom fi 
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No. Cases No. Deatl 
(1) Gangrenous, ruptured calized 
abscess O1o 
(2) Acute, diffuse peritonitis 03 10 
(3) Acute, diffuse peritonitis, deferred 
operation 128 2 
831 
here is one series of cases in this grouping to which especial at 
and the group 1s presented vit] that purposy 1 view, 7 the serie 
acute diffuse peritonitis in which operation was deferred. On the 
cases the question of the mortality rate largely rests The whole que 


naturally hinges on the cases seen for the first time on the third o1 
attack, cases with acute spreading infection He emphasized parti 


none of these patients was operated on immediately; they were tr 
Ochsner With two 


J 


were sately operated Ol it 


each case a gangrenous or ruptured appendix, with pus, was den 


Contrast ninety-three cases of acute diffuse peritonitis operate 
deaths, or a mortality of 10.75 per cent., with 128 cases of acut 
which operation was deferred, with two deaths or a mortality of 1 
sionally the Ochsner method has been supplemented by a simpk 
under local anzsthesia, to relieve absorption from pus under tet 

These 128 cases in the statistics are included in the group ot O10 
abscesses; likewise the two deaths which occurred previous to opet 
in the five deaths in the same series hese cases have been separated 


of illustrating the difference between the mortality when the case 
tonitis were operated on immediately and when operation was deferre¢ 

In conclusion no claim is set up that this is the only way, or ¢ 
handle these critically ill patients He simply presented a consecuti 
trons extending over a period of thirty years and is concerned wit 
emphasized the point that this mortality rate has been sustained 
time 

The one primary point that he was interested in making is tl 


lined above means anyt 


ill with a diffuse peritonitis from a perforated appendix is to invite di 

Dr. PHILEMON | ry DALE (Fall River, Mass.) noted that 
appendicitis among physicians is higher than in any other class of tl 
1930, the mortality among doctors was twent lve per 100.006 
general population it was eighteet 

In his own family, four children out of seven had been operate 
citis before the age ot tet without incident He believed that the 
who died in 1930 from this disease would be alive today if they had beet 


in childhood, before they became so important and so enlightened 


consultations, and business matters led the vast majority ot them to pr 
the point of safety 

Unfortunately, in general, it seems necessary to appeal very str 
of fear in order to get consent for early operation Fear of death mu 
into the mind of the patient when he is seriously afflicted. Fear of tl 
delay must be instilled into the minds of members of the family ix 
not pay in the long run must be instilled into the mind of the attendit 
fear of postponing operation even for hours must be inculcated into 
surgeon. He should be afraid of the consequences of too much surget 


suppuration has occurred and the appendix is difficult to find 
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In the after-treatment no attempt is made to move the bowels { 
as the inflamed peritoneum requires rest. At that time a small ri 
permissible, the administration of a regular enema being reserved 
sixth day. 

Doctor Shipley has referred to the adhesions caused by the preset 
In this connection the experience in one of Doctor Torek’s cases is 
pain was most intense in the upper abdomen, the possibility of pert 


organs had to be considered, and the incision turned out to be the 


from ensiform cartilage to pubis Owing to enormous distenti t 
opened in three places to allow gas and fluid contents to escape 1x 


the operation the patient returned to be operated for a large post- 


which occasion the peritoneum was found almost entirely free fron 


tion probably due largely to the omission of drainage 


Of these eighteen cases all that had been operated in the first sevent 
peritonitis were saved. One patient operated at the end of the tl 
operated on the fourth day died. Some cases operated on the fourtl 
Of the three that died, one was moribund when operated, another w 


that the operation did not even temporarily halt the sepsis 


: 

On December 5, 1908, Doctor Torek reported a second series of 
the New York Medical Journal, in which the mortality was exact 
per cent. The cases were not selected, operation being refused in onl 
a patient who was moribund and died unoperated upon a few | 
Operations subsequent to these thirty-six cases had a lower mortalit 
been tabulated 

Dr. J. SHetTron H LEY Richmond, Va.) said that he was 
advocating promiscuous appendectomies because of obliterativ: 
tremely difficult, if not almost impossible, to make even a probable diag: 
tive appendicitis before the abdomen is opened. There may, however 


which this diagnosis may be suggested by the symptoms and physical 
be thoroughly studied 

Any one who carefull bserves both grossly and microsc 
appendices he removes, can hardly make any other conclusion tha 
process is a chronic inflammatory one 

In regard to drainage, it is too often considered solely mechani 
that, but it is largely biological. In an appendicular abscess one put 
into the abdomen for the pus to run up-hill, and expects the patient 
patient usually does get well But up-hill drainage with pus in th 
pleural cavity is usually not so successful, because in regions of thi 
poor lymphatic supply the drainage should be gravity drainage fron 
The abdominal cavity is enormously supplied with lymphatics and witl 
one places in the abdomen causes a reaction that induces the lympl 
fluid toward the drain in an effort to expel the drain as a foreign bod 
the large amount of lymph that is diverted from the normal circulati 


along the drain tends to wash out the septic material 
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be observed. In preparing the hernial opening for the closure 
made to separate the various layers from one another as this defi 
the wall. The peritoneum is pushed back from the edge of th 


half an inch or more so that the needle may be passed from 


he 





through the edge of the rine without entering the abdominal cavit 
hernial opening is longer than three and one-half inches it will 
to cut two patches from the fascia lata which will be laid side b 
the opening. As a rule, two patches of fascia, five inches by thre 
half inches, can be obtained from the lateral aspect of a single thi 
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side with a strong sheet of fascia which is fixed into the borde: 
by tails cut in the end of the sheet and if care is taken to we 
into the ends of the opening so that a protrusion cannot occu! 


margin of the fascia, one may rest assured that the risk of re 


be small 





e trom the removal of sheets of 


The disability result 


thigh is fortunately very slight. Occasionally, patients compl 
sense of weakness, but as a rule they do not. Under any circu 
disability is negligible when cot side red in relation to the relief the 
experienced in the closure of his hernia. 
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ABDOMINAL INCISIONS AND THEIR CLOSURI 


the abdominal wall, | show you in Fig. 3 the blood supply and the nerv 
supply of the abdomen, and in Fig. 4 the muscles of the abdominal 

in Fig. 5 the rectus muscle and the arrangement of its anterior and posteri 
sheaths above and below the linea semicircularis, the semicircul 





Douglas. With these charts of the abdominal wall in mind let us now considet 


some ot the muscle-splitting incisions which have great value in special fields 
First, let me again refer to the McBurney and McArthur muscle splitting 
incision tor the surgery of the appendix. This was first published by 


Dodi 
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McBurney. L. L. McArthur, however, had independently develo 
ploved it In 1 | 


incision and had emy 


a large number of cases and 








; 
I 

it was of special value in the suppurating cases. McBurne\ 

mended it in non-suppurating cases. This is so well known t 

necessary for me to describe it in detail. I have used the inci 
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and believe that it is planned on sound anatomical and surgica 
great value. 
While I was professor of anatomy at Rush in 1897 and att 
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Robert Weir, by moving the vertical part of the incision inwat r tw 
inches so that it was over the middle of the rectus. This incisio1 h we 


have used for about thirty years, is shown in Fig. 6B. This plat 


the Mayo-Robson incision 


In making this incision, at first we split the rectus about the c ver 
shortly, however, we split it so as to leave two-thirds of the mu to. the 
Incision t} iru SKIN Lpet 4 fascia ¢ aml Ne r 


i} lncision 


\ 


ye rectus 





\ Ine 1 
\ ost ‘ 
\ obl. trans 
C¢ peritoneu 
i 
L rectus 1 ra 





Deep musc] 2 


peritoneum retracted B 


outer side and then later so as to leave three-fourths to the outet 

finally, a mere ribbon of the rectus one-third of an inch wide was left intet 
to the incision and for the special purpose of making easier the 
suture of the posterior sheath. (See Fig. 7.) We have since then exper 
mented with this bile-tract incision in a number of ways. W« metimes 
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incision adopted a suggestion made by | rthut 5] 
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s 
against post-operative hernia his muscle-splitting incision answ 
lly hol { ‘ 1 ] j | 
well in cholecystostomies and uncomplicated cholecystectomies at 
a 9 me , , 
the Dest possibie 1 n tor congenital pyloric sten Sin ini ts, ¢ ( 
where loca imcaesthne Lis used Kio S shows the muscle splitti { 
. * anit | | , ; ] 
tor gall wadder al e-tract operations, and fig ) for congenit 
stenosis 

Re ‘ ] } 

recently, we ve een trying out another orm ot 1incisio 


surgery of the bil 
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ologically, from the standpoint of producing no injury to th 


and nerve supply and muscle tissue, and from the surgical standp: 


ix 


exposure of the operative held and of closure. probably the best 


y, | 





have experimented with. We have used it in but a limited numbe: 
So far the results are most satisfactory. The incision is show: 
It begins in the angle between the ensiform and the costal arc] 


lla 


right of the median line, passes downward in the linea alba to about 
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above the umbilicus; here it turns outward sharply three or four 
divide skin, superficial fascia, the linea alba and the outer sheath « 
in the lower curved portion of the incision. This exposes the rect 
which is pulled outward with a blunt hook retractor so as to ¢ 










+ 


Incision 
dividing 


post. sheat} 


ii 


Fic. 13 


posterior sheath of the rectus. This is divided transversely to the ext 


three or four inches; this enables us to turn out a huge trap di 


abdominal wall forming the right upper quadrant of the abdon 


closing, the peritoneum, linea alba and posterior sheath of the rectus 


curved part of the incision are first closed with catgut, the rectus 
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moderate-sized French catheter is drawn through the cannula 
abdominal cavity for drainage. 
| might here describe the plan of closure of these abdor 
(See Figs. 11 and 12 his is more or less diagrammatt 
show, however, very well, the suture method which we emp! 
peritoneum and posterior sheath of the rectus are closed wit] 
gut. Then about every two inches a tension-button suture is 
the skin, superficial fascia and anterior sheath of the rectus. 1 
are about seven-eighths of an inch in diameter and are the p 
commerce made from mussel shells. They are easily steriliz 
alcohol. A large curved needle is threaded with two piec« 
gut; these are passed through two eyes of the button and tied 
are passed about one and one-half inches from the line of the 
usually use from three to four of these tension-button sutur 
the tension-button suturé 
and below these we use ; 


of silkworm gut whicl 


_ 
Se 


one-fourth of an inch 


¥ the incision and this 1 
\ / } (| in the plates, through the 
\ — \—4 ficial fascia and the antet 
\ { the rectus. The anterior 


rectus 1s now closed wit 
the skin with black sill 
should not be used to cl 


abdominal incisions bh 





cases where the wound 
some of the clamps have 
Skin incision | the eviscerated intestin¢ 
Pi tum and have even prod 
perforation and death. We have used these tension-button sut 
years. Their use has practically eliminated the opening uy 
in our abdominal wounds 
The last incision which I have just described for exposut 
tracts was first worked out on the left side for exposure of tl 
abdominal approach to diaphragmatic hernia and resection « 
flexure of the colon. ‘This spleen incision which we are now 
been a matter of evolution covering a number of years. W< 
S-shaped incision on the left side which we had developed for 
of the bile tracts. Then later we experimented with an incisio1 
in the median line and curving outward above or below the umbili 
ing on the size of the splenic mass, divided the rectus and its 
posterior sheath; this gave us wide exposure. Later we four 
division of the rectus muscle was seldom necessary so we now 
both the anterior and the posterior sheaths, retract the rectus 
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way a very large opening is obtained without any injury to th rves 


blood supply or the muscles of the abdominal wall. Fig. 17B ketche 

from one of our cases of resection of the cecum and ascending nar 

hepatic flexure for carcinoma where this incision gave excellent exposu 

On the left side this enlarged and extended muscle-splitting inci O71) 

adequate exposure for operations on the lower half of the descer ° color 
and the sigmoid flexure. It does not answer well for the exposu 

splenic flexure. In describing these enlarged and extended muscle-splitti; ( 
incisions I desire to call attention to the fact that in difficult and complicated 


operations for appendicitis the usual McBurney incision can be en! 
stretched in the same way to give very wide exposure. Both Robert Wei 
and Harrington suggested this years ago. 

I desire to describe the method that has been developed nm our 
handling the cases of opening up of an abdominal incision with evi 
It was in these difficult cases that we began some years ago to us¢ 
tension-button sutures. In the Ergebnisse der Chirurgie und | 
vol. xxv, Sokolov of Leningrad presents this subject very full 
collected 723 cases from the literature with a mortality of about 33 

In Fig. i8SA we have sketched one of these cases of the opening 
abdominal wound at the end of twelve days with some omentun 
of small intestines exposed. An immediate resuture of the wou 
made in the following way: The patient is sent to the operating 
omentum and coils of intestines covered with a moist abdominal 
held of operation is sterilized with iodine. The edges of the inci 
infiltrated with % per cent. of novocaine solution with 1—200,000 adret 
large tension-button sutures are now placed about one and one-| 


from the line of the incision and one and one-half inches apart. The moist 


abdominal pad is now removed and the eviscerated omentum and intestit 
held down by a flat metal retractor. (See Fig. 18B.) Beginning 
end of the incision the button-tension sutures are first drawn tightly together 


and tied. As the sutures are tied the flat metal is gradually withd: 
wound is now dressed with moist boric gauze and held firmly in pl 
scultetus bandage. This dressing should be changed each twenty-four hours 
no attempt should be made to close the skin tightly with skin sutures 
desirable to obtain a certain amount of drainage between the tension-butt 
sutures. It is as a rule not wise to use any gauze tampon or rubber 
in these cases and it is not wise to attempt to sterilize the eviscerated 
contents, and it is as a rule a mistake to use a general anesthetic. [Followi 
this simple method most of our cases have gone on to a recovery. 

I desire finally to discuss the oblique incision for the exposur 
kidney and ureter and the structures in the retroperitoneal space Uy 
has recently been very fully covered in an article by Fritz Hartel, of Bet 
in the Ergebnisse der Chirurgie und ( Irthopadie, entitled: On the Surgery o! 
the Retroperitoneal Space and the Dorsal Peritoneum. I have, myself, beet 
for some years interested in this field. Kutittner, of Breslau, in the 1 
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undue tension, with completely detached segments of fascia lata. On 
orifices of this kind followed the sloughing of the entire anterior abdon 
above and below the umbilicus, the result of a wide infection following 
tomy at the hands of another surgeon. In this instance a large segment 
superimposed upon the properitoneal tissues, was placed in the defect, 
segment being sutured to the deep surface of the freshened lateral 
eighth of an inch from its edge, which in turn was sutured a correspot 
to the anterior surtace of the transplant, giving the appearance of a 
coat.” The suture material was chromic gut. The skin and subcutane 
then brought together over the fascial flap. 

Prompt union followed and for three years following, at the end 
patient succumbed to a pneumonia, there was no indication of a recurr 


tendency to an enteroptosis 


Dr. Howarp LitientHaL (New York City), in the operation of spl 
cially when the organ is large, preferred an incision beginning besid 


running downward paramedially as far as seems necessary, then mak 


to connect with the upper end of the first one and passing close to the 
far as the seventh or eighth rib-cartilage. The flap thus formed can be 
ward and the entire region can be beautifully exposed by retraction of th: 
upward and outward. If necessary one or two ribs may be divided 
exposure. None of the lower intercostal nerves is interfered with, 
paralysis of the recti muscles; the nerves which are cut unite nicely He 
patient who went through a pregnancy and confinement without undue stt 
abdominal wall and with perfect recovery of abdominal function afterward 

Hernia is likely to occur in inverse proportion to the distance of 
the lowest part of the abdomen 

The incision described by him is through the fascial tissue parall 


arch and permits excellent repair by suture 


When he first did this operation it was original with him but 
that others have used it 


Dr. Wittiam B. CoLtey (New York City) felt very much as Doct 
about there being a small number of cases in which it is necessary 


of this sort. He likewise had succeeded in closing very large abdomi 


overlapping the fascia and using kangaroo tetidon which is really a 
fascial suture 

He had been very greatly interested in the operation which Doctor | 
out over ten years ago tor treatment of large recurrent and direct herni 
of living fascial sutures 

The first Gallie operation at the Hospital for the Ruptured and ( 
formed by Dr. Bradley L. Coley. The method was quickly adopted by t 
bers of the Hernia Division, and up to the present time 1,060 Gallic 
been performed at this hospital, as follows: First series ——Autogenous (| 
798, with sixteen (2 per cent.) deaths; sixty-six (8 per cent.) infectior 
(5 per cent.) recurrences during first year; and forty-four (15 per cent 
after the first year. Second series—Homologous (human fascia), seventy 
(7 per cent.) deaths; nine (12 per cent.) infections; five (7 per cent 
during the first year; and six (30 per cent.) recurrences after the first 
series. Heterologous (ox fascia), 195, with one (.5 per cent.) death 
per cent.) infections; sixteen (8 per cent.) recurrences during the fi 
fifteen (18 per cent.) recurrences after the first year. The total recurrs 
(29 per cent) ; and the total deaths twenty-two (2 per cent.) 


These figures show that the fascial-suture operations have had a n 
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one layer above the other they very often in the difficult post 
vertical imbrication with three rows of stitches, so bringing a br 
fascia in contact and holding it in contact with three rows of sutures 
He was sure, however, that with difficult cases, with destructior 

the method that is presented by Gallie is very much worth whil 
enlarges our ability to handle some of these difficult problems 

In regard to Doctor Lilienthal’s modification of the Kocher 
take an anatomy, he will find that his incision divides most of 
abdominal wall 

The problem which they had been working on was to attempt 
which would give adequate exposure without any injury to the 
not alone paralysis; it is the trophic changes which occur which fay 
only the nerve supply but also the blood supply. There is really 
and there never has been \y 


ry much, to make these tremendous i 


destructive of the important structures in the abdominal wall 





gotten, by such a vertical imbrication, better results than with anythi: 
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proven, however, by my own cases and by several well-authent 
reports in the literature both here and abroad. 

The pathogenesis of ureteral hernia is that of sliding herr 
which I have fully described in the article previously referred 
words, we find among ureteral herniz, just as among all sliding 
varieties, namely, very large hernizw which have been formed 
mechanism and in which a rather large section of the urete: 
herniated, and small herniw, which are produced by the so-~ 
mechanism and in which the herniated portion of the ureter is « 
short. ‘The latter usually occur in combination with hernia ot 
and only the very lowest portion of the ureter becomes involved 
Not infrequently, the latter are of the femoral variety. In reality, t 
also a third variety which may be called an intermediate or mix: 
which it is difficult to determine the exact mechanism of product 
in mind one such instance in my personal experience, in whicl 
contents were rather manifold, namely, an ovary and tube wit! 
the uterus, the sac was made up principally of the unfolded bri 
behind which there was noted a section of the ureter about tw 
length, very probably the juxtavesical portion of same. 

The question that interested me much more, however, was ju 
exists so much scepticism in the minds of surgeons of repute ar 
even as to the possibility of the occurrence of a hernia of the uret 
interesting phase is very likely due to the generally prevailing 
that the ureter, being located entirely extroperitoneally and ther 
having a true peritoneal coat, has nothing further to do with th 
movements of the peritoneum. But this prevailing impressior 
erroneous as | have been able to prove to myself, not only in oper 
the ureter, but also in the dissecting room. I have found, nam 
lower abdominal and pelvic portion of the ureter is intimately a 
as one might surmise, to the structures of the posterior abdominal 
parietes upon which it lies, but to the peritoneum which covers 


sibility ; but as it is in reality, the position of the ureter is analog 
position of the ascending or descending colon—the only difference 
the peritoneal covering of these structures is somewhat more close! 
to the underlying muscular coat than it is to the ureter. 

[f this elementary but nevertheless fundamental point it 
anatomy of the ureter and its relationship to the peritoneum is 
appreciated and understood, then the tormation of a hernia of 
becomes not only plausible and possible, but in combination wit! 
definite circumstances, even probable. The presence of a sliding 
the ascending or descending colon has so often been demonstrat 
tive findings that when one considers the close proximity in the ret 
space of these structures to the corresponding ureters, it is only 
that the ureter is not a more frequent finding in these. 
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structure on the posterior surface of the hernial sac. It may 
that I lay so much stress on this point, but | am constrained t 
it is an accident which has happened in the most expert hands, 
even life, and may happen again. The proper way of dealing w 
is to dissect it with great care off the external surface of the sa 


it as well and as neatly as possible into the retroperitoneal 


; 
’ 


abdomen, a maneuvre much aided by elevating the patient | 
burg’s position. In one of my cases (CASI [11 ) SO large a § 
ureter was prolapsed that | feared a kinking of it when replac: 
into the retroperitoneal tissues, an accident I obviated by pla 
after the operation into a rather exaggerated Trendelenburg’s 
few days. 

Watson (Hernia, S. V. Mosby Company, St. Louis, 1924 


hernia of the ureter Fives a complete bibliography of the subj. 


date of his publication to which those interested are referred. H 
in 1923, he collected from the literature forty-seven cases of uret 
| have been unable to find any additional cases reported since t 
have encountered four cases of ureteral hernia which would 
up to fifty-one. 


My cases are the following: 

Case [.—Deborah L., fifty-five years of age, was admitted to Mt 
the service of Dr. Arpad G. Gerster to which I was then attached, Septe: 
She gave a history of the existence of a left-sided hernia of several year 
had given symptoms of strangulation, namely, generalized abdomu 
vomiting and complete obstipation for four days. Physical examin 
presence of a strangulated femoral hernia. I operated upon her, as 
doing, through an inguinal incision The operation revealed a st 
Richter hernia of the small intestine. In clearing the sac, the urete1 
skirting along the outer surface of the sac running inward in order to r« 
The ureter was carefully dissected away from the sac, replaced and thx 
finished in the customary manner. No untoward symptoms arose and 
charged well, October 18, 1913 
Case II.—I greatly regret that after a very strenuous sear 


Mt. Sinai Hospital, I failed to find the history of this patient. My onl 


short reference in Johnson’s Operative Therapeusis, vol. iv, p. 68 é 
on ureteral hernia, I mention two cases. The first case is Casi ust 
second case is the present one. Although I do not possess the exact 


tant points are so vividly impressed on my memory that I may be | 
from it. The patient was a young woman afflicted with a hernia 
which on account of the peculiar sensitiveness, a pre-operative diagn 
hernia was made. I was much gratified when I found that the operat 
pre-operative diagnosis. The further development of the operation reve 
to the ovary the presence of the tube and the right cornu of the uteru 
part of the sac was rather puffy and investigation as to the reason 
to be the unfolded right broad ligament. In order to be able to ligat: 
it was necessary to get behind the broad ligament, and, when this was a 
was seen on its posterior surface a cord-like structure which was rec 


-d off and replaced into the retroperitoneal 
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When the sac was pulled up into the inguinal region from its femoral locat I ar 


accustomed to doing in all operations for femoral hernia, I proceeded t 


of all extraneous tissues and had already transfixed it preparatory to lig 


noticed on its outer and posterior surface a somewhat ovoid cord-like st1 


did not belong there. I proceeded to investigate this cord and found tl 
exit from the retroperitoneal space, then descended upon the postero-extert 
the sac for a short distance, then turned mesially and was lost in the juxt fat 
which was present and recognized as such prior to the discovery of the 
cord-like structure could only be either the ureter, the round ligament or 
however, as all the other structures we 


The ureter was carefully dissected off the peritoneum, a not at all ea 


the ureter came into consideration, 


to its dense adherence to the latter; when liberated, it was about three 
was replaced into the retroperitoneal space and the operation finished 
manner. At date of this writing, patient is still in the hospital but has made 


and uncomplicated recovery 


The four cases cited above bring up the total number of cas er! 
of the ureter to approximately fifty-one. It exists in both sexes 
of the inguinal or femoral variety. 

I have been much interested throughout my entire career in w! 
termed abnormal herniz, but which | prefer to call hernia out 
ary. Hernia of the ureter is not only out of the ordinary, but is 
dinary that its very existence has been denied by outstanding surg: y 
own cases as well as the sparse cases reported by very excellent 


not only prove their existence, but to my mind, warrant this publi 


Discussion.—Dr. Howarp LILientHAL (New York City) believed tl 
have been a simple matter to catheterize the ureter through the bladder, 
methylene blue might be injected through a fine needle passed obliquely 
urethral wall into the reter and that the dye could then be easily a: 


recognized in the urine 


Dr. ArtHurR D. Bevan (Chicago, Ill.) asked whether any of thes« vel 
associated with sliding hernia of the bladder or were they entirely indepet 
condition 

Doctor Moscrcow!tTz.—Some of the cases of uretral hernia report 


ciated with a sliding hernia of the bladder, others were not 
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they are relatively rare, and if the hemorrhage is repeated, the 
becomes evident in the positive data afforded by rontgenologi 

The mechanism ot haemorrhage is not clearly understood 
explained satisfactorily, for example, why massive bleeding o 
duodenum which shows little, if any, ulceration of the mucos: 
planation that it is due to the traumatizing of granulating bu 
of a healing ulcer would seem most reasonable for the majorit 
actual ulceration. ~The more rare hemorrhage, due to erosio1 
is easily understood. 

In the absence of sufficient ulceration to explain the hzmorr!] 
of the liver must be considered. W. J. Mayo has always stron 
the importance of eliminating all possible factors when recurrenc: 
in cases in which there does not appear to be sufficient patholos 
the duodenum to account for the attacks. It is quite possible tl 
infection which exists in the duodenum has involved the 
cirrhotic changes, as Rolleston pointed out and described as 
It is important, therefore, to use every means to determine by t 
function whether the liver is involved. 

Similarly, every method of detecting splenic enlargement, « 
rontgenology, should be employed. In some cases, the exp! 
sistently recurring hemorrhages is obscure and disturbance of tl 
culation offers the most plausible reason It is significant 
hemorrhages which the inflammatory condition of the duodenu 
fully explain are not fatal, whereas those which are fatal can b 
due to erosion of a large vessel in the base of the ulcer 

Differential diagnosis must further exclude other extr: 
within the abdomen. ‘The most definite of these are lesions of tl 
testine (tumors, ulcerations or Meckel’s diverticulum with abert 


11 


glandular tissue in its wall), appendix, and so forth. Such les 
well concealed that repeated operations may be carried out wit! 
a duodenal ulcer erroneously supposed to be responsible for the 
is, therefore, imperative in operating for haemorrhagic duodenal 
ognize that some other lesion within the abdomen may be a factor 
the only factor, responsible. This is particularly true in « 


1 


failure to control the bleeding has followed operation for the clue 
This fact should not be emphasized beyond the point, howeve1 
the most common cause of hemorrhage is duodenal ulceratio1 
The treatment of acute hemorrhage at present is usually 
since patients generally recover without operation. I believe, 
exceptional cases when the bleeding continues and the presence 


is known, that massive transfusion of blood, followed immediat 


surgical attack on the ulcer, is sound treatment. It is an interestii 
the greater the experience of the surgeon in this field of surger 
likciy will he consider the advisability of operation in certair 
The situation parallels that of pulmonary embolism, in which et 
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there is an abnormal tendency to bleed in certain cases of ulcer 
jejunal ulcer does not present as serious a problem as one might 
believe for the simple reason that there is little risk in disconnectit 
troenterostomy and a method of treatment which has probably bro 
complete healing of the primary lesion has been discontinued 
advisable, however, in such cases, also to excise or resect the heal 
the duodenum by whatever method seems best under the circumst 
The principle of direct attack on the hemorrhagic duodenal u 
cal. The advantages of thorough removal of the lesion combine 
procedure which will prevent its recurrence are obvious. Theoret 
in actual fact, complete excision of the ulcer combined with gastroent 
satishes both requirements, and when this can be done without int1 
too mutilating and, therefore, dangerous technical procedure on the 
it becomes a most efficient method of treatment. The obstacles to 
ment are usually technical, because of the situation of the lesion, 1 
of the patient, or the fixation of the duodenum. Even if dire 
interfered with by such conditions, partial removal with deep sut 
fully placed on the vessels of the gastrohepatic omentum leading 
of the ulcer are useful. ( autery excision followed by suture cal 
factorily employed as a quick and efficient method of handling les 
anterior wall in particular. For lesions on the posterior wall 
situated it possesses definite advantages over other methods oi 
Direct excision also usually permits satisfactory inspection of the 
segment of the duodenum, and the information thus acquired 
greatest importance in solving the problem as to the most efficient 
Another general principle of surgical treatment of hamorrhagi 
ulcer is excision followed by reconstruction of the pyloric out! 
treatment is based on sound surgical principles, since in carefull) 
cases it fulfills the major requirements of removal of the lesior 
modification of gastric physiology and minimal risk. The advant 


thorough inspection of all of the first part of the duodenum is more 


with this type of operation, since with the wide removal of the anteri 


of the pyloric muscle and the adjacent portions of anterior wall 
and duodenum excellent exposure of the posterior wall of the du 
f the 


possible. The second advantage, namely, the elimination « 
pylorospasm, in many cases at least, is of the greatest importanc: 
accomplishes in them control of the disease. The risk of the operati 
cases are carefully selected, is less than any other procedurs I 
400 operations of this type, the mortality rate was .27 per cent 

tection against further hemorrhage was at least 70 per cent. at 

in which recurrence does take place a different type of operation « 


be done and usually is followed by good results. 


The principle of duodenal exclusion is one which merits attent 


cause inflammatory processes in the duodenum when completely 
from all gastric secretion are almost certain to heal and remain he 
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DONALD C. BALFOUR 


ulcer complicated by hemorrhage that careful selection of the op 
suited to all the conditions met in the individual case is the b 
treatment. The importance of being certain that the sole cause of 
rhage is in the duodenum, and the low operative mortality rate 


conservative procedures, cannot be overemphasized. 


Discussion.—Dr. Grorce W. Crite (Cleveland, Ohio) discussed 
method of producing an arrest of hemorrhage which is based upon the w 
Cannon, who showed that in the presence of a hemorrhage of consideral 
there is excited an increased output of adrenaline and the effect of adrer 
promoting clotting. Upon this point of view Doctor Crile initiated a met 
in case of internal haemorrhage from a duodenal ulcer or any other caus 
himself sits by the bedside, putting a light tourniquet on each thig! 
sufficient pressure to prevent the flow of blood from accumulating in the 
has the patient propped up on a pillow until the patient is about to faint 
the last ditching in before death, will arrest hemorrhage, and princi 
excites an increased flow of adrenaline. The surgeon sits by the bedsick 


him to go on bleeding until the conditi 


patient’s condition and allowing 
fainting is induced. Then the patient is allowed to lie down and first 
tourniquet is released so that the blood comes back to the extremities gradi 
It nearly always happens that a hemorrhage can be arrested by thi 
Dr. Lincotn Davis (Boston, Mass.) spoke of that aspect of ble 
ulcers that Doctor Balfour mentioned in which he understood him to sa 
where there was an erosion of the gastroduodenal artery, little could be 
The speaker had had very unfortunate experiences with three sucl 
case there was a massive sudden hemorrhage in a strong, robust Neg 
guinated him; after a transfusion he was operated upon and the ulce 
by opening the duodenum and, when a clot was washed away, thet 


hemorrhage from the base of the ulcer which was controlled only by 


over the ulceration. It was a very difficult situation. The cautery 
of the question. An attempt was made to put sutures across the floor 
control the bleeding Eventually the bleeding was stopped, but tl 


unsuccessful. 

A short time after that they had another case of the same typ 
terrific hemorrhage in which there had been some evidence that the mat 
ulcer. In this case, at the suggestion of Dr. D. F. Jones, he approache 
different way, transecting the duodenum at the pylorus and turning th 
and then tying off the gastroduodenal artery above and below and doing 
operation. 

That patient also succumbed. He was in desperate condition an 
transfused, he wasn’t able to rally Post-mortem examination showed 
the gastroduodenal artery, that artery will bleed as freely as the radial 

A third case was not operated on at all. He had a massive hzemort 
medical ward and was transfused two or three times, but he died a1 
showed another one of these eroding ulcers which had eaten throug! 
gastroduodenal artery. 

Dr. F, N. G. STARR (Toronto) Said, apropos of Doctor Crile’s rema 
be interesting to know that forty-odd years ago as a student in the 
Dr. W. T. Aikins, of Toronto, when he was approaching an operatior 
would likely be a good deal of shock or a considerable hemorrhage, hé 
tourniquet on each arm and each leg and then when the operation was fi! 


may say during many of these there wasn’t anything like the amount of 


586 





CARCINOMA OF THE STOMACH—AN ANALYTICAL SURVEY 


By Gatewoop GatEwoop, M.D. 


or Cuicaco, ILL. 


THE fatalistic attitude common among physicians and patient 
me to make a survey of our carcinoma cases in the hope of disco\ 
remedial shortcomings and of improving our future results.  ( 
the stomach continues to lead the list of deaths from malignancy 
varying from 35 to 40 per cent. in the statistics of the variou untries 
of the world. 

In 1930, I reviewed the results of resection for gastric m 
patients operated upon during the preceding decade.’ This surv: 
all patients who entered the Presbyterian Hospital between Januar 
and December 31, 1929, in whom the diagnosis of carcinoma ot 
was made. Of these 417 patients, 209, or exactly 50 per cent 


charged without operation for the following reasons: 


Carcinoma of the cardia 


10 
Previously operate d upon* 17 
Too extensive (evidence of metastases, ascites, etc. 16 
Too sick for operation 27 
Cause not stated (most of these were extensive carcinoma 50 
Refused operation (considered operable 24 
Went elsewhere for operation y 5 

* Of the seventeen patients who returned after operations done prior t 
eleven had had resections and six gastroenterostomies 


The operative cases have been grouped as explorations, gastroente1 
resections and palliations such as gastrostomy or enterostomy) \] 
slightly larger proportion of patients has come to operation durin; 
three years, there still were 45 per cent. who were either pronou 
erable or refused operation. 

Analyzing the histories of all of these patients, we find 308 mal 
females, or a ratio of 2.8 to 1, which is a somewhat higher prop 
is usually found, although Ransom and Coller? report that 85 per 
the patients in their series were male. The ages varied from tw: 
to eighty-nine years, six being under thirty years of age. 

An attempt was made to ascertain how long after the onset 
toms the patient had consulted a physician, and, where sufficient 
given, the delay averaged 5.3 months (sixty reporting shortly after onset 
Nine patients admitted having been treated over considerable 
time by chiropractors or cultists. It was impossible to ascertain 
than one-third of our histories how much time elapsed between the tim 
the patient first saw a doctor and the date of operation, but the averag 
each group where sufficient data were given was a little more than ei 
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DOCTOR GATEWOOD GATEWOOD 


TABLE | 


Order of Complaints 


oympt I 2 2 r 
Pain i 212 11 25 21 
Loss of weight 17 80 89 14 
Vomiting 22 65 34 35 
Weakness 34 25 12 20 
Loss of appetite 25 32 37 I4 
Fullness... 37 27 14 
Indigestion 26 20 5 
Anemia I 8 5 6 
Tarry stool 6 iI \ 
Diarrhoea 13 8 ( \ 
Difficulty in swallowing 14 7 7 | 
Hemorrhage I 6 11 : 
Knowledge of tumor ma 7. 6 2 { 
Regurgitation { 10 \ 
Jaundice 2 2 I 3 

* The figures in the ‘ lumns represent the order in which the 

mon symptoms The total numbers f all patients mentioning the 
column Naturally, mar itients | more than five complaints 


becoming definite mass when felt in conjunction with a 
Ascites was found in thirty cases and reported as probable 
Virchow’s glands were noted in eight cases (2 per cent 
presence of Virchow’s glands excludes the possibility of rad 
Although cedema and ascites are usually late, they may result 
and not from implant metastases, as shown in one patient wl 
well for five years after resection. 

The laboratory findings revealed occult blood in the stools in 
of all cases, and in the stomach contents in approximately tl 
centage of the cases in which examinations were made. Sevent 
cent. had no free hydrochloric acid, 16 per cent. had a norn 
the rest were hypoacid. Only one patient had hyperacidity. TT 
of cases with free hydrochloric acid is shown in Table II. It w 
that the percentage is highest in resected cases, but almost a 


considered inoperable 
TABLE I] 


lcidity in Stomach Content 


Free Acid No Fre ( 
Type of Operatior Present Acid 
Resection 16 35 
Gastroenteroston 27 15 
Exploration g 7 
Unoperated 11 99 


Lactic acid was reported as negative in seven of the achlor! 
according to Dodds and Robertson,* this was probably due t 
examination, as they feel that lactic acid is almost always pr: 
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DOCTOR GATEWOOD GATEWOOD 


Post-operative Results The follow-up of this series has 
tionally difficult as many of these patients have been dead over 
but the diligent efforts of my secretary and myself have beer 
reports upon 100 per cent. of the resections, 98 per cent. of 
enterostomies and 95 per cent. of the explorations. All of the 
were explored or upon whom gastroenterostomy was performs 
The average length of life tollowing exploration was 6.1 mor 
gastroenterostomy, patients lived an average of 8.75 months, « 
months longer. Following resection, the patients who left the 
lived an average of four years and nine months. ‘Those who ar 
lived an average of six and one-half years. The following 
that 46.1 per cent. lived over three years, and 36 per cent. ar¢ 
end of five years, one patient having just passed the twelve-yeat 
patients died of intercurrent disease, one five years later followi 
tectomy, with no evidence of metastases at autopsy; one, one year 
perinephritic abscess without evidence of recurrence (autopsy ) ; 
ing prostatectomy four years later (no history of recurrence, but 
and one of cerebral hemorrhage which may have been the result 


metastasis (no autopsy). (Table IV.) 


TABLE IV 


Post-Operative Statistics in Gastric Resections for Carcinoma from Ja 


De ember 37, 19020 


Subsequent Death | 


Undet 
Total 2 VI 3-5 5 VI Under 
Type of Carcinoma Cas in mo yt plu 3 VI 3 
Adeno-carcinoma 22 16, 16, 12, 5 2 and 10 
4, 32, 92, 5 and 2 t 
f 17, 30" ite) ? 
Papillary adeno-car 9 4, 12] $1 
cinoma 
Adeno-scirrhus 6 2 4§ 2 
Scirrhus 15 15, 28, 19, } 54 
19, 7 6 and 2 
mo 
Colloid 2 18 
Ulcer-carcinoma 3 5 
Linitis plastica I 24 
Totals - 55 19 2 6 2 
* Influenza 
+ Cholecystectomy 


t Perinephritic abscess 
& 
§ 


Prostatectomy 
It has been impossible to correlate the pathological findings wit 
mate results except in a general way. The prognosis was w 
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DOCTOR GATEWOOD GATEWOOD 


and by Dr. Margaret Warwick a few years ago. These were all 
Saltzstein and Sandweiss published the results of 365 necropsies 
stomach in Detroit. In these 365 cases, only 7.7 per cent. had had 
cancer. Doctor Warwick's statistics in Minneapolis showed that in 23 
necropsies in cancer of the stomach there were no metastases outside 


It seems probable that if 23 per cent. of patients dying from cancer of t 


the cancer still limited to the stomach, if the patients were operated 


before death the percentage Of cases Of cancer limited to the stomac 
larger. Apparently patients with cancer of the stomach 


are not rece! 
While a few of this 23 per cent. of the patients who died 


with cancer 


stomach have cancer in the cardiac portion of the 


stomach which is 
well known that most cancers of the stomach are in the body 


or the p 


If the surgeon could onl get these cases 


a little earlier the pet 
after resection would undoubtedly be larger, but even with patients in v 
appears to be extensive an exploratory operation sometimes shows tl 
resectable even though the ro6ntgenological report indicates otherwis« 


the stomach may be of histologically low grade of malignancy, 1 
margin of apparently healthy tissue for a satisfactory resection 


Whenever it is possible to do a partial gastrectomy, it should b« 


gastroenterostomy. Gastroenterostomy, which merely short-circuits tl 


behind a mass of diseased and often necrotic tissue, does but littl 


trectomy carefully done, possibly under local anzsthesia, followed | 


blood, should carry but little higher mortality rate than a gastroentetr 


much greater relief, even 11 tt cannot cure. 


Dr. Don ALD 3 BALFO I ( Rochester, Minn ) was in agreement 


Gatewood on various points, especially the symptomatology and variati 


of the disease. Some slowly develop carcinoma; such as the type of cas 


patient comes with an achlorhydria, anemia and negative X-ray and 
along one suspects carcinoma, and suddenly the X-ray reports an inoper 


the stomach. It is interesting to think what is going on in these patient 


disturbance and anzmia Looking up our figures on operability w 
per cent. of the patients with cancer of the stomach come to operation 


in five of the cases diagnosed is resection possible 

Doctor Horsley emphasized (it cannot be over-emphasized) that X-1 
in spotting a lesion of the stomach, but possibly we depend a little 
X-ray as showing the extent of the lesion and what 


way. All patients with carcinoma « 


can be done with 


the stomach should be explored 
or age contra-indicate 

What Doctor Horsley said about extensive resection is true be 
patients who were cured, where the nodes were not removed, were ap} 


because of extensive lymph-node involvement. 


In cases of cancer of the stomach the family history of cancer w 
cent.; of gross hemorrhage in 12 per cent.; of an average value of hen 
per cent.; of obstruction in 30 per cent.; and 50 per cent. had gastric acidit 
hydr chloric acid or above 


I 


The classification of Doctor Breders in the patients who had tet 


5 per cent. of grades I and II; 45 per cent. of grade III; 10 


5 per cel 
In all cases of resection the cl 


issification was just the reverse in that 20 


of grade I and II; 35 per cei 


of grade III, and 44 per cent. of grade I' 
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PHEMISTER, DAY AND HASTINGS 


The six cases are grouped as, first, those in which multipl 


pigment stones, and second, those in which a single cholesterol 


gall-bladder, preceded the development of cystic-duct obstructiot 
and the deposition of the calctum carbonate They are art 
group according to the apparent age of the deposit, begnu 


earliest. 





te: 
ae 
re 7 5 ih 
PEE 
| Fue 7 R { gall-} fore tet 
CASE REPORTS 
Case |.—H. F., male, aged forty-five years, had had attacks ol 


abdomen for seventeen years Appendectomy sixteen years ago witl 


and frequent stools at intervals. During the past two years has had at 


vals attacks of epigastri p 


ain, at times associated with nausea and 
from a few minutes to three or four hours. Has never had fever or 
attacks. Physical examination revealed a healthy-appearing man and r¢ 
tion was essentially negativ \ rontgenogram (Fig. 1) showed a radi 
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PHEMISTER, DAY AND HASTINGS 


areas there are diffuse radio-opaque shadows. Section of the gall-bla 


be filled with a dark green, opaque, thick, mucous fluid containing 


stones, and there were tw stones in the cystic duct Phe gall bladder 
thickened and its mucosa appeared to be intact. Fig. 3 shows separatel 
the gall-bladder, its mucous content, throughout which was distributed a 
soft substance, and the gall-stones. Fig. 4 shows a roéntgenogran 


The mucous mass casts a heavy irregular dense shadow and some 





Fic. s Case II 


show radio-opaque rings about their surfaces. A chemical analysis of 


material revealed calcium 14.5 milligrams, phosphorus 1.0 milligrams, and | 
centimetres per 100 milligrams dry exudate. The content was not sul 
an accurate calculation of the percentages of calcium carbonate and 


present. Cholesterol and bile pigment present. 


This represents an early stage in deposition of calcium carbor 
gall-bladder. The mucous was stained with bile which indicated « 
the calcium had been deposited before the bile pigments had bee 
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PHEMISTER, DAY AND HASTINGS 





of the cystic duct and there were small stones in the gall-bladde I 
wise negative Cholecystecto including portion of cystic duct cont 
rontgenogram of the specimet ig. 6) revealed ring shadows on tl 
gall-bladder and a ring sha vy broadest on the gall-bladde sick 
} ( I] ( ler had ‘ . ‘ ‘ 

cystic duct Chere was also a separate uniformly dense oval shadow in t 

Pathology.—The gall-bladder (Fig 7 was nine centimetres lo 
On section its wall was slightly thickened and its lumen contained 
centimetres of a slightly bile-stained thick mucus in which were thre 


stones and a grayish white, slimy mass about one centimetre in diametet 
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PHEMISTER, DAY AND HASTINGS 


ency of paste. A stone was tightly embedded in the cystic duct. It had 
color on the gall-bladder side than on the side away from it 
Microscopical examination showed mucosa intact and villi crowded t 
was a slight amount of round-cell infiltration of the wall and extreme! 
Cultures on Rosenow’s media of the mucus and wall remained ster 
analysis of the paste-like mass gave: calcium carbonate, 64.3 per cent 


phate, 0.7 per cent.; the rest was organic matter. Bile pigment w 


mucus by the nitric-acid test and cholesterol was absent. 


The presence of calcium carbonate X-ray densities incorporated 


the periphery of the cholesterol-pigment stones suggests that the calciut 


laid down in the presence of obstruction and the growth of the dey 


layer on the gall-bladder side of the stone in the cystic duct rendet 





Fic. 11 (Case III.) Rontgenograr of specimens in Fig » 
ium carbonate 

almost a certainty. It is known, as reported by Romang, that the radi 
cast by gall-stones are due practically entirely to calcium carbonate, 
amounts of calcium phosphate are ever present and the calcium-pigment 
little calcium that their radio-opacity is but slightly greater than that 

Case III.—C. O., male, aged sixty-one years, had had attacks of pair 
and right upper quadrant at irregular intervals for seven years, occasio! 


with nausea and vomiting Within the past eleven months he had had 


that were followed by jaundic« The last one occurred two months a 
jaundice lasted for one mont! Much epigastric distress during the peri 
examination was essentially negative aside from increased resistance 
region. No jaundice. No bile in urine. Patient brought a réntgenograr 
and one-half months previously which revealed a small pear-shaped opaqu 
gall-bladder region in which were circular radio-translucent shadow 


Another radiogram was made which revealed a slightly smaller but mor¢ 
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ne True 1 ‘ 
bladder, mu \ genogran 
( a 
Stones and a dense 1 paque gs about some 
‘ . “ t trie } ; 
blood agar plates ar Rosenow’s med the mucus. { 
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PHEMISTER, DAY AND HASTINGS 


phosphate, 0.5 per cent.; the rest organic matter The mucus s 
present and cholesterol absent 

Case IV.—E. J., female, aged twenty-nine years. During the 
patient had had about ten attacks of pain in the epigastrium, sometime 
right scapular region, lasting from a tew minutes to six hours \ 
one-half of the attacks No fever or jaundice. Past histor 
childhood diseases 

1 


Physical examination revealed a weil-developed white woman. | 


tion essentially negative aside from slight tenderness in the right 


abdomen. No mass in gall-bladder region. A rontgenogram (Fig 


2a 





I 3 I i 
Fic. 13 (Case IV.) Rontgenogram of specime: 1) is crushe 
Fic 14 (Case IV.) (y 1dder pened showing ts content of stone 
bonate; (a) is crushed stone it stic duct ind (b) the largest 1 
porating cholesterol-pigment st 
dense, oval, radio-opaque shadows along the course of the gall-bladde: 


one at the lower end incorporated a circular radio-translucent area. | 


showed no change in X-ray appearance after dye. A diagnosis was mack 

calculous obstruction of cystic duct and calcium carbonate deposit i 

stones. At operation the gall-bladder was small, flaccid, slightly tl 

tained small stones. There was a stone in the cystic duct. Cholecystect 
A rontgenogram of the specimen (Fig. 13) showed a heavy, rad 


about or incorporating radio-translucent stone shadows with speck 
The gall-bladder was partly collapsed and measured seven centimett 
wall was slightly thickened. On section it contained a few cubic centin 
green, stringy, thick mucus There were eight brown gall-ston 

third to two-thirds centimetre in diameter, in the gall-bladder, and 

in the cystic duct. In addition there were three oval, putty-like, gt 
gall-bladder, the largest being two centimetres long and incorporating 


stones. (Fig. 14 Cholesterol and bile pigment were present in th 
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PHEMISTER, DAY AND HASTINGS 


gall-bladder and a spherical shadow in the cystic duct On section 


contained a small amount of dark, thick, mucus and in the fundus a 
paste which had been broken up by handling. There was a cholesterol 
portion of the cystic duct witl brown deposit on its surface. ‘Fig. 1 
sections of the wall revealed little fibrosis but areas of round-cell and 
tration of the wall The epithelial lining and villi were intact Che 


the paste in the gall-bladder showed it to contain a very high pet 


and only a trace of phosphorus, but the amount was too small for 
the proportions of carbonate and phosphate 

CasE VI T. T., female, aged thirty-seven years, ‘vas «“muitted 
of Chicago Clinics September 12, 1930. For three yeers she “ad had 
of pain in the right upper quadrant lasting for a few *.“1 . somet 
by vomiting During the past year several attacks of pe 1f:! f 


which have at times coincided with the abdominal colics 





Fy f Case \ R specimen showing (a) shadow 
\ t iss Ider 
Fic 17 Case \ st ving ) st t 


Physical examination revealed a healthy-appearing, obese womat 
ination essentially negative aside from tenderness in the gall-bladdet 


genogram (Fig. 18) revealed a circular, hazy, radio-opaque shadow 


region. No change in rOéntgenographic appearance after intravenot 
tetiothalein. Urinalysis, cystoscopy and pyelography showed norn 
Diagnosis.—Calcium carbonate gall-stones. Patient refused operati 
tember 30, 1931, with history of a continuation of the same sympt 
severe right upper quadrant colic one week before, which had just w 


essentially negative aside from tenderness in the right upper Gadrant 


Operation October 2, 1931 he gall-bladder was slightly smallet 
distended with fluid. There was a stone in the cystic duct. No adh 
tomy including cystic duct containing ston 

An X-ray of the specimet Fig. 19) showed an irregular g1 


within the gall bladder and a crescent shaped dense shadow on the gall 
the stone in the cystic duct Aspiration vielded twenty-five cubic cent 


which was placed under oil 
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On sect he ¢ Dladder wall y moderate ken | 
deposit of dense, sand-like particles within the lumen Fig. ; 
in the cystic duct was about on Centimetre in diamete; and fir 
pure cholesterol, wit! hite de t ill-bladdet ‘ ( 
and gall bladder wall Lar plates nd R r W ‘ i remains 
Chemical anal tne d-like deposit the £ idder sl} { 
carbonate, 90.4 per cent lciun phos te t! ( sterol a 
absent. Chemical ar f the fluid aspirated fro; ill-bladder , 
vielded calciun 10.6 n per 100 cubic centimetres phosp} 
CO:, 11.25 volumes per cent pH, 6.82 





Animal Ex pe) \ttempts were made to produce calcium-car 


ate deposits in the eal]-] ladder by « <periments on dogs, rabbits, and she: 
EXPERIMEN ON DOGS 

vroup 1.—Ligatior the cystic duct. In none of the s ts experiments was 
cystic artery identified ' was undoubtedly ligated al, ng with the duct in n 
cases. The duct was | sated with silk in three animals, leaving th gall-bladder fille, 
with bile. The, wert rificed in sixty-four. eighty-one, and 222 davs In the t 
four- and eighty-on da experiments the gall bladders were slightly contracted 
filled with a brownish-or, mucus, the bile pigment not having been entire ly absorbe: 
In the 220-davy « xperiment the gall-bladde was about norma] in size and filled with a 
semi-solid. Lravisi Chere was n evidence stone nor t paste for it 
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within the gall-bladders and rontgenogram revealed no shadows su 


cept a few extremely faint areas in the 220-day experiment he 
only 304 milligrams of calcium per 100 grams moist weight 

Group 1/—Ligation of the cystic duct with subserous inject 
cubic centimetres of a suspension of twenty-four-hour blood-agar 
Streptococcus viridans 

In seven experiments the ligated duct opened and bile reénteré¢ 
that they were discarded In eight expetiments the duct rema 
animals were sacrificed after fifty-five, sixty-nine, eighty-five, ninet 
and 220 days 

In the fitty-five-day experiment the gall-bladder was shrunket 
mass 


In the sixty-nine-day experiment the gall-bladder contained tw: 


ty ry 


6 
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Fic. 20 (Case VI.) G udder opened showing pe Thy sandy 


exposed cholesterol stone n cystic duct 


metres of a dark brown fluid. There were about a dozen pinhead-s 
gave a positive test for bile pigment. The fluid contained calcium, 4 
100 cubic centimetres; COs, sixty-lour volumes per cent.; and pH 


bladder wall showed almost no chang 

The eighty-five-day experiment disclosed a bile-stained, richl 
gall-bladder with little change in the wall. X-rays of the specime: 
calcium shadow 

The ninety-eight-day experiment revealed a gall-bladder abou 
size, with a much indurated wall. X-ray of the specimen showed 
On section it was filled with a very thick mucus which was stain 
the old bile. 

The 105-day experiment revealed a moderately thickened, 
bladder which, on X-ray examination, cast no calcium shadow. It 
centimetres of a viscid brown fluid, chemical examination of which r 


43-6 milligrams per 100 cubic centimetres; phosphorus, a trace; CO 
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RABBIT EXPERIMENTS 
In two rabbits the cystic duct was ligated and one cubic centimetre 
injected beneath the serosa (he animals were killed in twenty-twe 
the twenty-two-day experiment the gall-bladder was slightly contracte 
mucous material but cast no calcium shadow in the X-ray In the 
the gall-bladder was small and filled with a thick pus which cast a 
of calcium density in the X-ray 


In five rabbits the cystic duct was ligated and a small cholestet 


stone inserted in the empty gall-bladder. The animals were sacrific« 
days. The gall-bladders were small and three of them showed faint 
of calcium deposits in rontgenograms of the excised specimens. Or 
planted stones were found unaltered in all cases and the cavities cont 
cubic centimetres of a thick inspissated exudate. Chemical analysis 


ot calcium 


In two animals the cystic duct was ligated, the gall-bladder empti 
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Fic. 2 
Ky 21 (Dog. 22.) Opened gall-bladder showing calcium- 
ifter tying cystic duct 
i if 22 { D 4 a R I te La | wT t ot S|} ecimet n k ik sho ‘ 
irbonate in the gall-bladder 


stone inserted and streptococci injected beneath the serosa. One anit 
137 days. The gall-bladder was moderately thickened and distended 
rontgenogram of the specimen including the liver revealed a rit 


the surface of the inserted gall 


stone, which was present in a rontgenog 
its implantation. There were heavy, small, blotchy shadows about th 
fundus of the gall-bladder 

The three cubic centimetres of clear fluid aspirated from the 
insufficient for chemical analysis. There was a slight sediment when 
opened and the wall was moderately thickened. The shadows in the fu 
of calcium density and a chemical test for calcium was positive but the 
too scanty for analysis for carbonate and phosphate content The other 
sacrificed in 243 days. The gall-bladder was contracted and filled witl 
purulent material. A réntgenogram revealed no shadow cast by either t 
the stone in the gall-bladder Che calcium deposits are similar to tl 


the rabbit by Wilkie 


In four rabbits a human stone was inserted into the gall-bladdet 
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No. 22 (Fig. 21) both of which contained solid calcium-carb 


The equilibrium product, 4 by 10°, was exceeded tenfold ir 


In Case VI it was not equalled but an acute attack of cholecystit 


preceded the cholecystectomy, which may have been responsib! 


exudation that temporarily lowered the ionic concentration. [1 


a case of hydrops of the gall-bladder secondary to obstruction 


by a large cholesterol stone which previous to engagement had 


ring deposit of calcium carbonate the product (Ca) by (CO 


one-tenth that required for the existence of solid calcium carbor 


] 


noteworthy that from rontgen ray and gross examination cal 
appeared to have been dissolved off the end of the stone protru 
cavity, since the fluid had accumulated. 

It is not possible at the present time to offer an adequate ex] 
the accumulation of calcium and carbonate, and the total or aln 


absence of inorganic phosphate within the gall-bladder under th 
just described. As a working hypothesis one may assume the ent 
the gall-bladder of an exudate, practically free of inorganic phos) 


a normal concentration of calcium and bicarbonate. This exudat 


to leave the gall-bladder, however, due to the obstruction of the 


Consequently, upon subsequent concentration of the fluid eithe: 
of subsidence of inflammation or by the special concentrating 
gall-bladder such as it exercises on bile, conditions are render: 
for the precipitation of calcium carbonate. That another | 
will hold back inorganic phosphate was shown by C. B. Hu 


found it completely lacking in spermatocele fluids \nother 


would be to assume that the mucosa of the gall-bladder under t! 


morphological conditions “secretes” calcium carbonate as the 
secretes hydrochloric acid. 


CALCIUM CARBONATE DEPOSITS ON GALL-STONI] 


The demonstration that the calcium carbonate forming separat« 


in cases of cystic-duct obstruction comes from the wall of the 


has raised the question as to whether the calcium carbonate dey 


ondarily on the surface of cholesterol or cholesterol pigment 
comes from the wall of the gall-bladder and of the possible rel 
the occurrence to temporary gall-bladder stasis produced by eit! 
obstruction complete or incomplete or by inflammation 
Cholecystography was carried out on forty-four of the forty 
operated on after intravenous tetriodthalein administration. Ih 


of these no shadow was present in the gall-bladder region in the 


rontgenogram. Six of these showed normal, and seven subnormal 


tion after dye administration with radio-translucent stones. | 


faint visualization but no radio-translucent stone and operatior 


numerous small stones. Nineteen cases showed radio-opaque 
the gall-bladder region before dye administration. Deducting 
cystic-duct obstruction and separate calcium carbonate deposits 
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It was apparent from a study of the series of cases in wl 
or cholesterol-pigment gall-stones contained secondary ring de] 
cium carbonate, with cystic duct either obstructed or unobstri 
calcium carbonate is laid down in gall-bladders with disturbe 


centrating function either as a result of inflammation or of inflar 


calculous obstruction complete or incomplete. The conditior 


the ring deposits of calcium carbonate come from the wall of 


( 





I 
Fic. 23 Réntgenogran f liver nd gall-bladder ibb ; 
duct, insertion of human stone, 1 injectior f streptocs w ) 
the fundus of gall-bladder; (x) is human stone at its outlet 
Fic. 24 Réntgenogram of gall-bladder with se obstruction of st 
carbonate deposition taking place simultaneously on surface hole 


independent flakes in its fluid content 
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ANDREWS, DOSTAL, GOFF AND HRDINA 


It has been stated from the time of Naunyn that cholesterol 
by the gall-bladder wall. If this were a fact it would 
obvious explanation of the above findings. 


of cou 
Our experiments, 
TABLE 1. 


ANALYSES OF BILE FROM NOAMAL AND DISEASED HUMAN GALL 














No. of B.S. ® } 
case cS | 

“ Hammursten (norual) 40 

Li | ‘ lL) 17 

9 Our controls 25 

5L Disease a| gall blsdders a 








failed to substantiate this claim. Table I]. taken trom a recent 


shows beyond a doubt that the gall-bladders, of dogs at least, 
this function. While common-duct ligature has been shown to | 
TABLE Ade 


sInt =. - , aly | - a wr ale) a1f.2 Ay T 
CUHNOurciteUe, GINidail UP UAlds DuALI[s: Divot 4N DisAdic 





24 hours or less Averuge 57 Mg per 100 cc 


fad 
Oo - _— 


42 dogs with cormron duct 
: 4 % fal wn mini — 7 a 
liyature 3-58 days Average 51 Mg 











slight changes in the histological appearance of the gall-bladd: 
the finding of bacteria in the ordinarily sterile dog bile, the cl 


] 


marked and evidently do not interfere with the normal absorpt 


TABLE lil. 


ANALYSES OF BILE FROM NORMAL AND DISEASED DOG'S GALL BLADDERS 


























P “ ; ~ 
No. of eye Chol.} B.S./Chol.| 
exps. Salts Ratio 
- —_—— -—d4 
81 normal controls 36 30 55 66 
57 diseased 1028 47 24 
el 
Figures for bile salts and cholesterol in milligram per 100 cubic 
ducts closed 
nism. If the gall-bladder has a cholesterol-secreting function 
ceivable that it would not become evident in such a long seri: x 


ments as this. further data on this subject are given in a pre 
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Fifty-one dogs were used. Ten were controls, sacrificed aft 
period of starvation. The remaining forty-one were operated 
ether anesthesia and the common duct ligated as close to the 
possible. These dogs were kept on an ordinary mixed diet. Som 
some were sacrificed at various periods up to eighty days. The 
were clamped, the gall-bladders excised and emptied. In eacl 
amount of bile salts was determined by the amino-nitrogen metho 
cholesterol colorimetrically. 

The data thus acquired are given in Table IV. 

The results of these experiments are so clear-cut as hardly 
any comment. While, as in all dog experiments, the individual figur 
rather widely, the average for the different groups fell quite withi: 
its of experimental error. The bile salt-cholesterol ratio for ea 


groups was approximately the same and there is no tendency 
TARE LV. 


EFFECT OF STASIS ON BiLE SALT - CHOLESTEROL KaATiO 


























No. of Chol. B.S. B.S.-Chol. ratio 
Exps. 
Controls 10 67 36 50 54 1 
1 day 5 56 5002 54 
5-5 days 9 69 3157 45 
6-12 days l2 77 474] 61 
12-42 days 8 24 1219 52 
44-80 days 7 41 2034 49 
Figures for bile salts and cholesterol in milligram per 100 cubic centimetri 
produced by ligature of common duct near duodenu 


figures to be smaller. In other words, in long-continued stasis pri 
common-duct ligation there is quite definite evidence against any « 
of cholesterol by the gall-bladder wall, as well as evidence against 
ferential absorption of bile salts at the expense of the cholesterol 
salt-cholesterol ratio is not lowered by stasis in the gall-bladder ne 
the introduction of some other factor is necessary. Differences i1 
lute value of bile salts or cholesterol are explained by varying an 
water in the gall-bladder. In view of the possibility of flow bacl 
into the dilated common duct, no studies of the total gall-bladde: nt 
were made. 

Infection.—Since stasis alone is shown not to cause absorptior 
salts, the effect of bacterial injection was tried. The materials inject 
first streptococci and secondly a filtered emulsion of dogs’ fzces 
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gastro-intestinal tract they may be recovered quantitatively. Thi , 
radical which is extraordinarily similar to cholesterol is simila: 

It is true that the combined bile acids may be hydrolyzed by teria t 
form simple ones plus glycocoll or taurine, in which case they d not 
show on amino-nitrogen determinations. This, however, occurs 

presence of marked putretactive changes and in short-time experiments sy 
as reported here is not a factor in the results, as is shown by thx wins 
experiments. Five per cent. solutions of bile salts were inoculat ‘ 
loopfull of streptococci, staphylococci, B. coli and B. Welch f ces 
Analyses of samples of this mixture were made at once, in 

hours, three days and five days. In no case was there found any reciable 
lessening of the combined bile acids, although all the solutions 

cloudy with bacteria. A series of thirty-six such analyses was 1 

no case was evidence forthcoming of any destruction of bile a One 
must conclude, therefore, that our previous experimental finding resent 
an absorption, not a destruction, of bile acids. 

In these experiments it is seen that there is an increase in the este! 
content of over 100 per cent. Such changes have been interpret: 
Naunyn,'* and, more recently, by Elman and Graham,'* as i 
excretion of cholesterol by the gall-bladder mucosa. While this 
play a role it seems to us exceedingly unlikely that it is a major 
following reasons: In experiments with gall-bladders in whic! 


le LIL pre 


are ligated there is no increase in the cholesterol content. Ta 
evidence on this score. ‘Tables Il and IV also indicate that ob 
the common duct does not lead to accumulation of cholesterol 
bladder. In this group (Table \) the cystic duct was open and 
possible for bile to continue to pour into the gall-bladder and the 

to remain while the water and bile salts were absorbed. Thx 
also be explained by the fact that the gall-bladders’ contents wer 
erably smaller at the end of the experiments than at the beginni 
rise in the cholesterol concentration may be simply due to concent 
the bile by absorption of water. 

Circulatory changes.—These are almost impossible to evaluat 
previously reported series of experiments where dogs’ cystic ducts 
great care was taken to avoid the cystic artery and this was usuall 
post-mortem. However, the blood supply to the dogs’ gall-blad 
plicated and it is manifestly impossible to tie the duct without d 
vascular elements. Microscopical examination of this region sh¢ 
rich network of vessels close ly associated with the duct, which must 
be tied even if the main cystic artery is preserved. Therefor 
experiments circulatory changes cannot be ruled out. 

A few attempts were made to ligate the artery without injuring ucts 
The results were so inconsistent that no detailed studies on this typ 
experiment can be reported 
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in the permeability of the viscus to bile salts, which are rapid sorbed 
There is a profound fall in the bile salt-cholesterol ratio to ver) v level 
While the cholesterol content of the bile remains about the e about 


one-third of the bile salts are absorbed and in many of the « 
especially with the unfiltered juice, all the bile salts were absorb« 
experiments show that these changes represent an absorptio1 
destruction of bile salts by pancreatic juice. At any rate it is o 
these results that pancreatic juice may be a factor in gall-ston 
This thesis is also supported by the following clinical obsery 
bile and gall-bladder wall have been cultured in a series of 
cases, which for various reasons must be classified as acute, either du 
clinical activity present or less than three days pre-operative, ai 
by the findings of leucocytic infiltration of severe degree. [ifteen of thes 
cases showed either a sterile bile or sterile gall-bladder wall 
cases were especially striking as they showed the gall-bladder gr ute 
inflamed and covered with fibrin, being very thick and white ir 
post-operative course of these two patients was also remarkal 
smooth, afebrile and not stormy, as was expected from the operati dings 
Thus, while entrance of pancreatic juice into the gall-bladd 
positively stated to be a factor in disease, it appears at least to | 


one and amply deserves further study. 


i 
CONCLUSIONS 
(1) Cholesterol gall-stones may result from the absorption 
by the diseased gall-bladder with consequent precipitation of chol 
(2) Cholesterol is not excreted by the gall-bladder mucosa I 
(3) Stasis alone does not result in stone formation. | 


(4) Injury to the gall-bladder wall by bacterial or other t gents 


appears to be the important factor. 
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or anything else of that sort would explain the phenomenon that Doctor 
as a “sudden colloidal change.” When urine leaves the bladder and 
vessel, it will immediately crystallize, but those we mean are those that 
gall-bladder and not after it gets out. 

As to the experiments of Doctor Wilkie his and one other set 


report the formation of cholesterol gall-stones in experimental anima 
the only records that I know of that make such a report. I have repeat 
| have seen both sets repeated by other observers in a very large number 
| have never heard of a cholesterol gall-stone formed in any experiment 
any animal except man. That is due to the fact there is not enough 
bile of a dog. It is exceedingly low in a dog. In the liver bile it is tet 
in the fistula bile it is less 

We have repeated the experiments reported and we were never ab 
cholesterol content. We never found any increase in the total cholestero 
gall-bladder. You get an increase in concentration due only to the absorpt 

As to the relation of the blood cholesterol and gall-stones, the recent w 
and Campbell, and especially a long series of English observers, has 
sociated any such factor whatsoever. Campbell does not know of any fig 


will demonstrate that there is any more cholesterol in the blood of a per 


I 


stones than there is with a normal human being, and he knows a ert 


series of figures that strongly controvert that point. He said we now 
majority of the cholesterol, according to the work of Sperry, is secreted 
not into the bile. The best example he knows of is that in the ver 
cholesterols, about the highest we find, in war a@demas and starvation 
is the one thing that will increase the cholesterol in the bile, he knows 
showing increase in the gall-stones in those cases. As to the secreti 
bladder itself, they had done some experiments in which they have 
bladder of dogs, tied off the cystic duct, and made gall-bladder fistula 


lesterol and a low percentage of calcium being strongly acid. However 
a long series, only one such experiment succeeded in that the gall-bladder 
closed and stayed clean. In that animal they got a cyst which was ful 
type of milky fluid Doctor Phemister found in the human being with obstr 
was ail in crystalline form. It contained only twenty-one milligrams 


he thinks it shows that the probabilities are that the calcium is an excreti 


bladder mucosa itself. Whether it is necessary that it should be mildly 


impossible to say, because almost any dog preparation that we make is 
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become promptly infected and have lots of pus containing a high percent 


PUBERCULOSIS OF THE THYROID GLAND 


By Frep. W tANKIN, M.D 


\. STEPHENS GRAHAM, M.D 


Rocuester, M 


T¢ ( 
( i¢ ( { { 
| 
s relative ( i¢ ( t 
hat | 
+ 
that 
? 
rel ( ( el 
lhe S ( 
ive ( é r ‘ 
Il) ¢ 
cont ‘ A 
the To. 
ene ( ( ( 
- 
‘ lag { ( ( 
() ( 
j 
hose S s 
’ . ; 
a ( { { { ( 
1 
' 
| \\ i 
W { { { | 
= , , 
S ( 7 1) 
as } 
' 
i ‘ 
\ 
D> 
¢ I 
r t4 
wi | 
( 
si 
SE ; 
it 
c 
¢ 
r 
{ 
H 
y 
i 
| i 


1) 








RANKIN AND GRAHAM 


were associated with chronic pulmonary or glandular tubercular processes the 
number, caseation was revealed in three. Cohnheim," Cernil and Ranvier 
Weigert,” Woifler,* Berry,’ Voelcker,™ and Perry” reported one or mor 

and Chiari,“ Fraenkel,” and Hegar™ furnished statistics which tende 
incidence of involvement of the thyroid gland in fatal cases of meneraliz 
pulmonary tuberculosis. Cohnheim,” in studying choroidal tubercul: 

miliary tuberculosis, rarely failed to note tubercles in the thyroid gland 

Cornil and Ranvier,” in 1870, which was the first account of a minut 


investigation, served as an impetus to more careful consideration of the 


tuberculosis of the thyroid gland. Quinlan,™ in 1871, first suggested that per 
changes in the thyroid gland which could regularly be found in acute mi tuber 
losis could also be found in the chronic forms of pulmonary tuberculosis 


with his personal observation of the simultaneous occurrence of advance 


involvement and tubercles in a follicular struma, led Demme,” in 18738, t 
accepted antithesis between the thyroid gland and tuberculosis. Chiari’ { vas 
of the thyroid gland in seven of 100 carefully studied cases of acute and chi tuber 
losis; Fraenkel® found such invasion five times in a series of fifty necroy 
chronic tuberculosis was demonstrated; Hegar,” in 1891, on the other | rep 
only fifty-seven instances of involvement of the thyroid gland at nec 
tuberculous subjects. Fraenkel’s publication, in 1886, revealed a particul 
investigation of this subject. Nather™ stated that after Koch's discover 
of tuberculosis he was the first to look for the organism in its specifi 
such studies he stated that the tubercles in the thyroid gland contained f 
fact he explained on the basis that either the bacillary invasion from the 
sparse, or that a large number of bacilli was rapidly destroyed; this latt 
appealed to him as the more likely. He also found the thyroid gland t . 
involved in acute miliary tuberculosis but that relatively few cases wet 
chronic tuberculosis. Surgery in such cases, he stated, would be of no ay 
At the turn of the century, and particularly during the first decade 
century, the knowledge of tuberculosis of the thyroid gland became more 
true that a few of the text-books such as those of Rindfleisch,” Lange: 
Schmaus” did not mention tuberculosis of the thyroid gland, but Ewald 
Ziegler,” Ribbert,~” Kaufmann,” and Aschoff* at least mentioned such ar rre 
and Bérard” considered the subject extensively. Although, during the pr: 
sixty years, one was led to believe in direct antithesis between the thyt ’ I 


tuberculosis, at the beginning of the present century the relationship betv 
was placed in a new light through the works of the French school. M 
described sclerosis of the thyroid gland which he frequently observed f 
from pulmonary tuberculosis; he reported 348 such cases. Morin observed 
even with slight enlargement of the thyroid gland showed a greater tender 
ment and eventual healing This was in agreement with the frequent 
myxcedema and tuberculosis, which Mackenzie” had previously pointed 
observed also that tuberculosis occurred with marked frequency when th« 
had been altered by disease or reached a state of exhaustion, or after preg 
and Garnier,” in a comprehensive consideration of the sclerotic type of 

by Morin,” reported having encountered it at necropsy of eleven of twelve tuber 
subjects. Their investigations were confirmed through the almost simultane 


of Charrin and Nattan-Larrier.“ Besides sclerosis they observed proliferat 


epithelium in the follicles, and concluded that they were dealing with a state 
t 


hyperactivity Moreover, they demonstrated increased colloid contet 
forms of tuberculosis as well as in other infectious diseases, whereas in ca 
a chronic course, the colloid appeared to be decreased. They ascribed thes: 


tuber Innere \ 


circulating tuberculous toxins in the blood and not to the bacillus of 
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case was diagnosed hemorrhagic cyst of the isthmus, because 

onset and rapid increase in size. The clinical syndrome of hyp« 
manifested by increased nervousness and irritability, progres 
weight and strength notwithstanding increased appetite and cor 
food, and intolerance to heat, was the outstanding feature in 
cases. The examining clinician, on the basis of his observat 
laboratory data, classified the cases as follows: a high degre¢ 

roidism, five cases (Cases I, V, VIII, XV, and XIX, Table II] 
degree of hyperthyroidism, ten cases (Cases II, IV, VI, VII, | 
XVI, XVII, and XXI, Table IIL), and little if any hyperthy: 
cases (Cases III, X, XIII, XIV, XVIII, and XX, Table II] 


metabolic rate was +- 19 per cent., or more in fifteen cases, + 10 pet 


less in five, and not obtained in one case. FTive patients, four of 
in the larger group, had been taking compound solution of iodin« 
metabolism test. 

ach patient in this series was subjected to a careful exami 
and following operation to determine if there was evidence elsew 
body of tuberculosis, particularly in the lungs. In no case, hi 
there either rontgenological or clinical evidence of such involvemer 
the pre-operative period an elevation in temperature (acute infe 
respiratory tract was ruled out in each instance) between 99.4° a1 
was noted in eleven cases on more than one occasion. 

There were two men and nineteen women in our series 
age of the men was fifty-one years, and of the women 44.3 yeat 
according to decades in our cases and in those from the literatur: 
in Table Il. Fifty-four per cent. of the patients were betwee: 
thirty and forty-nine years, being almost equally distributed in 
and fifth decades. 

The pathologists based their diagnosis in our cases on th 


the characteristic tubercles within which were found one or morte 
} 


The tuberculous process was diffuse in seventeen cases, many tube1 


found in most instances as well as an abundance of giant cells. [1 


instance was a prolonged search necessary in order to isolate the 


evidences of tuberculosis. Considerable fibrosis was noted in si: 


of which represented pure thyroiditis unassociated with adenor 


hypertrophic changes ; one case was associated with multiple adet 


Noticeable difference from other cases of goitre was not obse1 


convalescence from thyroidectomy with the exception that in al 


the tuberculous cases there was profuse drainage from the wour 


watery material which persisted over a period of one to two mont 


thirds to three-fourths of the thyroid tissue was removed in ; 
of the cases; in four cases the surgeon stated that because of 
thyroiditis only about half of the tissue was removed since it 
that the removal of a greater quantity would result in myxcedema 
insufficiency as manifested by myxcedema developed in only on 
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with rabbits. [Experiments conducted by Shimodiara are of particular 
they probably represent, as Arnd® has stated, more nearly the tru 
thyroid gland to tuberculous infection. He employed a constant emulsio1 
of tuberculosis which he injected intravenously into rabbits in decreasing 
in such a manner that dilutions which produced tuberculous infect 
gland, spleen, kidney, and testis, would on further dilution continue 
specific lesions in the spleen, kidney and testis but not in the thyré 
believed that these observations, correlated with the comparative scarcit 
of the thyroid gland of human beings, denote a relative immunity 


bacillus of tuberculosis. Moreover, since in acute miliary tuberculosis 


so overwhelming, he is of the opinion that the thyroid gland along wit 


is of necessity involved because of the massive invasion. Such infect 
not significant in determining the relative susceptibility of the gla 
infection. More recently, Nather, Gloyne,” and others have shown that 


of the thyroid gland of human beings, as well as of various animals, has 


effect on the bacillus of tuberculosis im vitro. Nor does thyroid glan 
experimentally infected animals over a course of several weeks arrest 

Gloyne found little evidence for supposing that the thyroid gland it 
direct antitoxic action in tuberculosis. He suggests that it is possibl 
! ; 


anatomical reason that the glend so frequently escapes infection, and cité 
voluntary muscle as similar examples of this relative immunity 

Plummer and Broders are of the opinion that the relationship be 
thyroidism and tuberculosis of the thyroid gland is not a coincidence: 
“Either a hypertrophic gland is rendered more susceptible to invasi 
of tuberculosis or the infection stimulates the parenchyma to abnorma 
thus indirectly responsible for the hyperthyroidism with its atter 


; 


Although the great majority of hypertrophic thyroid glands art 


ter 


infection which may even in a few instances be an etiologic fa 
dealing with a disease the cause of which is so shrouded in mystery 
1905 Costa, and later Dumas, and Hufnagel, suggested that exophthal: 
sents a tuberculous process in the thyroid gland. Uemura,” in Io! ‘ 
question in regard to the relationship between tuberculosis and _ the 
thalmic goitre. Mosiman,” the same year, brought out the striking a 


hyperthyroidism and tuberculosis of the thyroid gland. Plummer an 
YI \ : 
further stressed this association and reported hyperthyroidism in five of the 


I +} ¢ 


On the other hand, Coller and Huggins,” in 1926, stated their belief 
tuberculosis stimulates the gland to abnormal activity is untenable hi 
based on a study of one of their cases, which apparently indicated that 
appreciable effect on the parenchymatous hypertrophy or its activity by tl 
of miliary tubercles in the gland, and hecause the parenchyma of 
tuberculous glands in animals was not stimulated to a hyperplasti tt 
heen instances, however, in which such changes have been noted in exper 
notably in the experiments conducted by de Quervain, and which have be 
elsewhere. These authors are inclined to believe that the presenc: 

the hyperplastic type of gland is a coincidence. In fifteen of our twent 


were clean-cut evidences of hyperthyroidism, and in eight cases there w: 
microscopical evidence of tuberculosis and parenchymatous hyperplasia, y: 
sible for us to reach a definite conclusion in regard to whether the tuber 


the hyperthyroidism and the hyperplasia or if the converse was true 


A distinction must be made between tuberculous infection of 


gland and the so-called sclerosing tuberculosis of the French aut 
is said to occur secondarily to pulmonary tuberculosis. There is 
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RANKIN AND GRAHAM 
may be discerned. (Tig. 4.) Each form of lesion as depicted 
ably represents a progressive stage in the development oi 
which begins as one or more discrete miliary tubercles, and, 


the natural or acquired resistance of the individual and the viru 


orgamism, there is either a tendency toward healing or else 1 


OVW 
t y 


sion of the disease which may stop at any stage or go on to tl 
of abscess. 

An entirely different type of lesion is the sclerosing tube: 
tioned by French authors which has been considered elsewher« 
dition is thought to be due to the presence in the blood-strean 
toxins in cases of advanced pulmonary involvement. The 


caused by bacillus of tuberculosis is never found, nor has anyon 





idenomatous thyroid gland; tul 


enormous giant cell 


able to isolate the bacillus itself in such cases. Failure to demo 


lus of tuberculosis in the tissue has not in the past prevented 


tuberculosis of the thyroid gland if the histological picture was 


qgemol 


Hedinger® was particularly successful in his ability to d 
organism in tissue, noting them in nine of ten cases. He was 
however, with Lediard,** Ruppanner,®’ Corner,'® Halstead,®* Arnd 
who felt that a satisfactory diagnosis could be made from thi 
picture. Mosiman, and Plummer and Broders, and most of the 
investigators have continued to accept the histological evidenc: 
nostic criterion. 

SUMMARY AND CONCLUSIONS 


Tuberculosis of the thyroid gland has been considered hi 


statistically. Although reports of involvement of the thyroid 
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strate the tubercle bacilli He had had similar cases in Baltimore w ooked 
histologically, very much like tuberculous thyroiditis but in which cases th« id bee 
unable to show, either by staining or the use of guinea-pigs, that the i tion was 
tuberculous. He personally believed that some degenerative process whi 1 allow 
the colloid to escape from the follicle into the interfollicular spaces w ice 

foreign body reaction and an inflammatory reaction very similar to that | luced } 
agar-agar and paraffin. They are at the present time attempting to prove 1 point 


Certainly one can say that the cytological reaction seen in tuberculous | 
pathognomonic of the disease tuberculosis 
This controversy, as to what constitutes tuberculosis of the th 


been going on ever since Riedel, in 1896, described chronic ideopathic thyroi one 


thyroiditis, or Riedel’s struma It has often been called tuberculosis of thyrois 


gland and also carcinoma of the thyroid gland. The earlier stages of this 
thyroiditis were described by Hashimoto, in 1912, who called this condit tt 
lymphomatosa.” Riedel described the late stages 

For some years there was a prolific discussion as to the etiological 
great many of the French observers thought this was a syphilitic thyroiditi 1 other 
thought it was a tuberculous thyroiditis, but the specific organisn 


be demonstrated. 


Dr. Frep W. RANKIN, answering the question as to convalescence { g; 
roidectomy when tuberculosis of the thyroid has been observed, said that in 1 r grout 
of cases there had been no difference from the usual standardized type « 
prolonged drainage which he had mentioned. The drainage was of the pr ' 
type, which they had not noticed following thyroidectomies for other rea 
tion of the wound had not been observed in any of these twenty-one cases 
be inclined to think that it was secondary to some type of infection, 
sionally seen in goitre wounds following operation for hyperplastic goitre 

He thought Doctor Crile’s point to be very well taken, namely, that 
thyroidism should be operated on in the presence of the pulmonary tuber 
certain conditions. They too have operated on a number of patients who | ey 
isting pulmonary lesion and hyperthyroidism. The outcome of these case 
know in detail ati present but he felt it a sound principle to eliminate a 


condition in order to influence favorably the chronic pulmonary lesion 


Relative to Doctor Reinhoff’s question as to whether or not they had beet 

to substantiate the pathological diagnosis of tuberculosis of the thyroid gland | taining 
specimens or by injection into guinea-pigs, they had _ not Their patl gist 4 
depended on the characteristic microscopical picture, as evidenced by the 

epithelioid and giant cells, and had felt that this was sufficient to warrant th thes 
of tuberculosis in the thyroid gland as a clinical entity. They had not be ible t 
stain the specimens and obtain the tubercle bacillus and they had not trie nima 
injection. He thought there is unnecessary confusion about this type of diag s. He 
believed pathologists are willing to accept the diagnosis of tuberculosis of the thyroi 


without all of the above-mentioned data Unquestionably, tuberculosis of 
tions, such as of the kidney or spleen, is diagnosed on such a picture in certain case 


without the substantiation of guinea-pig inoculation or staining 
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PARATHYROIDISM 
By Max Batu, M.D 
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enhanced during the year by the addition of precise metho 


j 
nt 


the muscular hypotonia coincident with this affection 
Of thirty-five cases tabulated from the literature by Jo 
1932, thirty-three showed tumors of the parathyroid, and ne 


had the classical bone changes of generalized osteitis fibros 
Ss 


our forty-five cases, only twenty-two offered the same classica 
This comparison of the two tabulatior 


outstanding symptom 





I I 

I cS F 1 ve } tures f 
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phosphe s tw | Pp t 4 4 I t 
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Fi 2 Mrs. | B “ Py ‘ the Ses 
Calei twelve n I I X-ra Sig h 6 ( 


parathyroidectom 
the surgeons whose operations }ielstrom tabulated did pat 
rf reneralized osteitis fibrosa cystica, 


Vs 
\ 


only for the entity « 
no doubt that the skeletal complications of osteitis fibrosa « 


(von Recklinghausen’s disease) are so far recognized as the 
for parathyroidectomy. The symptoms are very clearly ou 
consist in more or less general decalcification, the findings 

cyst formatior 


cystica ; mottled appearance of the flat bones 
bones; replacement of bony tissue by giant-cell tumors 
tiple fractures; and curvatures and deformities of the long 
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differentiation shows all transitory stages from one to the othe 
logically, both types of the affection have been found in the 
D. E. Shouten, Bourguignon and Sainton, and Ballin 

observed cases of osteitis fibrosa cystica with Paget’s deformit 


I 


that Paget's disease is followed in about 15 per cent. of the cas 





Fi Mrs. S. B. I s old A typical monostotic Paget 
with ment beginning two months after opera 
is not differentiating. Malignancy has also followed osteitis fib: vst 
Benjamin F. Joseph reports a case of giant-cell sarcoma in a case of ost 


fibrosa cystica metastasizing into the inguinal lymph-nodes 
also writes concerning the relation of osteitis fibrosa cystica to 
we consider Paget's disease a form of osteitis fibrosa cystic 
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hyperplasia of osteoblastic tissue The immediate result after per 
general improvement he temur looks less swollen, and the pati 
without pain Chis report is given after two months’ observati 
reservation Even after this short time the X-ray shows some 


fuzziness of the thickened femur has decreased, by actual measurement \ 


two to three millimetres, and some normal trabeculation is returnir 


osteogenetic tissue (Fig. 5 
Case III \ J l hiity-three years old, a priest, had a typ 
for ten to fifteen years His hat size changed from seven and one 


one-half and he grew five inches shorter in ten vears During the 


more deat He had become very weak in muscular strength in th 
had great pain in his hips ypical Paget's disease was show: 
calcium reading of around eleven milligrams After many consult 


clinics a parathyroidectomy was performed on November 11, 1093 





I . I 
Fic. 8 mee. SS. I fifty-five ears ! Arthritic type Kypl 
spine, hyperostosis an ifie nesenteric glands ( twelve 1 ‘ 
Note irthrit. nd hvyperostot rocess¢ it the k hoti spine Mark 
ifter operation 
Ky ) k B x enile type Path gical fract 
temurs) walt it hve ‘ BR h sclera, ¢ ime et t wit t ‘ 
tr (a we ) t lit ~ n ! t t 


parathyroids were removed, microscopically, aside from extrem 


not showing any outstanding pathology Exactly six months after 
the first opportunity to examine this patient again He hears 50 pet 
he expresses it. He can walk three miles, whereas before the operat 


yards exhausted him. He has straightened up so that he has regained 


lost height. This man is rather a pessimist, therefore his statement 


The head size by measurement is the same, sixty-six centimetre H 
conversation very well, whereas before the operation we had to shout at 
is heard by holding it close to the ear The X-ray shows that the pe 


(nigger wool) appearance ot the outer table of the skull is disappearing 
structure of the skull returning. (Figs. 6 and 7.) His blood calciun 


per 100 cubic centimetres of serum 
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Shallow, of Philadelphia, has also published such a case 
arrested type of parathy roidism, arrested because the proce 
stopped after one leg had become much shorter than the othe: 
of the osteitis fibrosa cystica affecting the epiphyseal lines 
of the rest of the skeleton seemingly not being affected. But 
type also stays more or less progressive and persevering in it 
ven in the type with blue sclerze and osteochondritic changes 
sidered forms of arrested embryological development, and there 


from the endocrine types, it cannot be clearly stated whether 





Fic oO k N ten ears Patho 
of cancellous bone, two more fractures 
mild changes of osteitis 
after parathyroidectomy 


ogical fracture of left femur in 
nce, now left leg two inches shorte 
(arrested type, Shallow), ou wi 


or early in life acquired parathyroidism is responsible. | 
For instance: 


CASE LV. Miss J R (s., now 


since childhood, with very 


thirty-five years old, was alwa 


fine intellectual development, had attack 
bones, frequent falls, X-ray changes in the 


spine, decalcificatior 


mushroom forms of femur heads But now after thirty years she shows X 


osteitis fibrosa cystica, high calcium and low phosphorus readings, severe 1 lat 
hypotonia with frequent falls, and off and on she injures her be 


picture of parathyroidism 


mes 
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nosis of arthritic type of parathyroidism with outstanding hypotonia. V 


roidectomy September 10, 193! lhe parathyroid tissue remove 


Two lower parathyroids were removed with a subtotal thyroidectos 
striking as far as the hypotonia is concerned. She is back at het 
been subject to frequent falls as betore the operation She is still tre 


but her blood calcium has returned to normal—&.8 to 9.2 milligran 


Such cases have also been published by Frank and Allen 


upon by l.. C. Rowntree, by Compere, Hunter, ef al frequent 





Fic. 11 Miss J. A. B., fifty-four years old 
in weight but extreme weakness ot muscles, talls f 
it tew tractures severe backache Note calcificatior 
ertebra l I ked Calcium twelve illigram I 
idect N i since t i mus } 
(eight 1 +} ai ° . 


out good reason and muscular weakness should suggest the 
parathyroidism 

We have made a good deal of progress in diagnosing this 
thyroidism in that we have several methods of measuring the 
muscles accurately. Oppel mentioned, and uses frequently, 
DuBois Reymond test, and states that it takes four milliamperes 
to cause contraction in the normal muscle, whereas it takes seve! 
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went down to 0.22 second and rose again after parathyroidecto1 27 
second. (Figs. 13 to 16.) This electrocardiogram will perhaps 





EKG on whicl t inal observation was made September 


of a clinical method for measuring the muscular hypotonia tl 
what difficult chronaximeter. (However, our chronaximeter built ), 


Plinn F. Morse allows the test to be very easily taken. ) 





I ; Electrocardiogram in tetany | 


Doctor Rowntree has taken motion pictures of patients to illustrate the 
clinical manifestations of muscle weakness and also the vascular 


at times noticeable on account of the muscular weakpess He 











motion-pictures a patient, supine on the floor, who in attempting to 
to roll over and climb up his legs in the manner of patients wit! 


hypertr | yhic dyst roy hy : 





Case H. B After parathyroicdectomy 


Fk f Electrocardiogram if the same case atte! 


rathvroidectomy 
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We also have taken some motion-pictures, and the one 
shows first, an interne walking with a normal gait: sé 
of parathyroidism who can hardiv walk the short distann 
another, ten teet | 


the same patient tour weeks aiter removal o1 parathyro 


at a much livelier gait and with much better « r 

There rore, We have hive means ot determining the muscu 
First, the clinical mptoms ot slow gait and frequent falls 
simple method ot measuring by 1 lampere ‘ ent ne ‘ 


muscular contraction ; third, t 





determination ; fourth, the R-T interval in the electrocardiogran 
the motion-pictures of the patients 
Besides the tw: ses mentioned, we have ad in our experiet 
others who hav 1 marked hypotonia of muscles along wit] they 
symptoms 
The five Proups re not entirely separable from each other as already 
suggested by all symptoms being more or less present in each one. but chat 
acterized by one symptom being outstane 
] 


One ot the rarer symptoms of parathyroidism for which parathyroid 
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tomy has been recommended is scleroderma. Leriche has report 
thyroidectomies and ligatures of the parathyroid artery for treat 
condition apparently with success. I operated upon an outspol 
scleroderma two months ago. The results so far seem to cor 
observations, but I reserve a final report of this condition for 
and 18.) 


l'reatment—The general impression prevails that medical 


( Figs. 17 


| 


the administration of calcium salts, the support of absorption by 

mins in irradiated cod-liver oils, ultra-violet rays, etc., shoul 
Some forms are initial and perhaps transitory. In our own ex] 
have had patients after faulty diet or having acquired osteon 

tions in puerperium, seemingly affected with parathyroidism 
iunproved at least temporarily under such care. But an outspokei 
cardinal symptoms more or less present (not all are necessat 
recurrence of symptoms after a temporary remission, shoul 
ated upon. 

IXxperience has now brought out very forcibly that it is no 
adenomatous tumefactions of the parathyroids that cause tl 
\ parathyroid of normal size, without any recognizable gross 
cause hyperfunction. Richardson, Vaughan, and we have | 
the removal of seemingly normal parathyroids stopped sever 
osteitis fibrosa cystica. Our co-worker, Dr. Plinn F. Morse, 


' ' 


There seem to be two general types of hypertrophy, the compact 


cells merely proliferate in the form of a compact, uniform mass w 
whole gland appearing as a dense and uniform structure composed 
occasional acidophilic elements scattered through it, the whole being 
form fibrous capsule This type ot hypertrophy 1s _ particular! 
individuals and in individuals in whom the parathyroid apparent] 
compensatorily in response to a physiological need, such as osteomal 


renal rickets. On the other hand, in the cases which we prefer to call 
thyroidism at this time, which occur in older individuals and express 
cally as osteitis fibrosa cystica or Paget's disease, we find a type of 


sisting apparently of increase in peripheral lobules, so that the gland 


becomes more diffuse with new forming lobular collections of cells at 
with considerable amount of fat tissue between them his loosel 
of the parathyroid, in the normal individual, is more characteristic as 
the senile gland in general is much more loosely arranged with a 
between the lobules than is th« ise in the glands of younger individu 

The analysis of the cases so far published as well as a perusal 

| | 

findings in our own cases will make it evident that the question 
not one of microscopical structure of the gland In the early part 
operators expected to find a parathyroid tumor It became immediate] 


the tumor, in the sense of a neoplastic growth of the parathyroid, 
present. Various degrees of enlargement of adenomatous character 
marked, were common findings in the outstanding forms of osteitis fibs 


cases with outstanding bone changes and disturbances of calcium metab 


gross enlargement, or at least very doubtful gross enlargement of the 
the brilliant clinical results obtained by removal of one or more of tl 
| 


to justify that the dvyscrasia is a functional one, having to ¢ 
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large adenoma was removed from one side. The patient impro 


porarily. The calcium stayed high. The symptoms returned in we 


and a second parathyroid adenoma was found on the other sid 
operation. It seems to be safer to do the operation in cases of 
parathyroids in two sittings than in one, so that gradual accom: 
place instead of sudden tetany. Compare the two-stage lobect 
of severe thyroidism. Routine biopsy by frozen section of a ter 
removed will protect the surgeon from disappointment such as we 
in our work a few times, getting a report later than the tissu 
not contain parathyroid elements. In all our parathyroidect 
operative administration of parathormone and intravenous calciu 
until the serum calcium level is constantly normal, generally 


week, so that even suggestive symptoms of tetany have been entir 
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Docrork Premister (Chicago) thought Doctor Ballin’s studies t 
tribution to the subject of obscure skeletal lesions. On the other hand 


guarded about trying to explain all of them on the basis of parathyroid 


the past four years he had determined the calcium and phosphorus content 

in seven cases of solitary bone cyst, three cases of regional osteitis fibrosa an 

of Paget’s disease. In none of them had there been elevated blood calcium or low 
oa 


blood phosphorus. The solitary bone cysts are all easily cured by 


which speaks strongly against their being of parathyroid origin 
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ANEURISM OF THE INNOMINATE ARTERY 
By ARNoLD Scuwyzer, M.D. 


or Str. Paut, Mrxn 


IN REGARD to the treatment of aneurism of the innominat 
siderable pessimism is encountered in the literature. Up to 190 
had found among 120 cases of combined aortic and innon 
reported by him as treated by distal ligation, only two livin; 
vears after operation. Last year, LaRoque, in a paper in the A 
of the ANNALS OF SuRGERY, declared: ““Aneurism of the 1 
has never been removed lhe vessel has been ligated seve 
the few that survived the operation, some benefit but 
attributed to it.” This statement is, however, not quite c 
Japanese, published a case of excision of a small hen’s-egg-siz 
which at the time of writing, four and a half years after th 


in good condition. (Deutsche med. Wochenschr., 1913.) Re 
Francisco ( ( Isler, \lodern Med... 1Q27 ), operated upon a peri 
The patient is said to have lived many years after. Da Costa 1 
ligation of carotid and subclavian arteries in two cases, one of 
cured five years later, after which he was lost track of (sun 
Hotel-Dieu Hospital of Paris, wrote in a rather optimisti 


subject of distal ligation in the Revue de Chirurgie, Febt 


Without going further into the literature of the subject, | 
case which to my knowledge represents an unusually long observ 
F. J. R., of Havre, Montana, came under my care on November 
was in short the following: He had acquired lues in the spring 
treatment was very short and entirely inadequate He felt, he 
19090, he noticed a small pulsating bulb above the right clavicle Cyt 
tion became more marke: With the appearance ol the protri 
came on in the right shoulder and on the inner side of the right 
a physician until June 1. By that time the pulsation was strons H 
put to bed, and after a few davs sent on a stretcher to St Paul H 
flat on his back under the hare f a prominent internist \ 


and he advised against operative interference on account of the thre 
of the pulsating mass. Mercury inunctions, K.I. and calcium lactate 
seen on November 7, patient had been flat on his back for over five 
the last six weeks had not been allowed to raise his head even 

The examination of the otherwise healthy man of thirty-one 
pulsating tumor on the right side of the neck, reaching from the 
fossa to the posterior edge of the scaleni region. With its upper 
rounded outline, it reached to a level with the upper portion of the 
The lower edge of the bulging extended down over the anterior 
The transverse diameter of the mass from the jugular fossa toward t 
measured six and one-half centimetres. The point of greatest bulging 
half centimetres above the clavicle just laterally to its head In the 
pulsation was felt as far as the finger could enter on deep pressur: Pu 


carotid cephalad from the aneurism seemed to be weaker than on tl 
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the blood into the legs The sequestration had made no difference 
On the right arm the systolic pressure had been 100 millimetres mers 
left 112 After the operation the blood pressure in the leit arm wa 
wrist no pulsation could be felt The pulse rate at the end of the 
The right arm was wrapped in cotton. For four hours the arm ren 
after that it warmed up. Eleven hours after the operation the hand 
and there was no trace of pain in the arm. Good motion and sensat 
lowing morning there was some faint pulsation at the right wrist. | 
after the operation the patient was allowed out of bed. On the f 


dressings were changed for inspection . Even on close examination there 


a vague impulse to be seen apparently transmitted by the rigid thr 


the tenth post-operative day our patient left the hospital 

Three years later he married. In December, 1914, he had a bad 
dragged for some distance His right wrist was broken, and he receive 
but the aneurism did not seem to make any trouble. Upon my inquit 





I 4 Photograph taker n October 31 twent 
operatior 


October, 1931, that he felt splendidly (Fig. 2); that he had continued 


work, including the breaking of bronchos, until 1923—in other words, 


teen years after the operation. He further stated: “It was financial tr 


physical disability that made me quit the ranch life 


In regard to the operative procedure it is much the best t 


arteries at the same session. The walls of the arteries should 


nor even markedly atheromatous at the place of ligation, as othe 


oa 
~ 


occur that a secondary aneurism develops at the site of | 


instance, in Da Costa’s second case. Guinard emphasized as 


i 


importance that the carotid be taken care of first, because otl 


happened to Riche (Guinard, /.c.), due to the suddenly chang 


the aneurismatic sac, loosely attached parietal thrombi might be 
the cerebral vessels. Due to the free communication between 
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SUBCLAVIAN ANEURISM 


By Exttswortu Extor, Jr., M.D 
or New York, N. Y 


Tue subject of subclavian aneurism is most convenient] 
aneurism in general, into those of the spontaneous and thos« 
varieties. 


~~ 


From a long period, extending over several centuries, the 


and the pathology of the spontaneous variety and to a cert 


surgical treatment as well, have been thoroughly standardiz 


hand, in aneurism following penetrating wounds or othet Or 


the symptoms and treatment are still in such a formative 
study and discussion are required 

The treatment of spontaneous subclavian aneurism wi: 
writer in a paper read before this Association in 191. 
was then, and still is the operation of choice which, if wu 
subsequently be supplemented by distal ligation with or witl 
the sac. In aneurisms of the first portion of the vessel, ligati 
nate must be done. In aneurisms of the second or third port 


of the first part of the artery may be supplemented by 


mammary and thyroid axis. If the artery proximal t 


atheromatous, distal ligation as close as possible to the anet 


‘ 


permanently cur 


justifiable. Pearson, in a case of this kind, 
of considerable size by distal ligation after an attempt to lig 
of the artery disclosed at extensively sclerotic condition 1 
was adherent to its sheath, and to the cervical plexus 

‘| he exposure of the innominate or of the first part of 
facilitated by the resection of the inner end of the clavicl 
the adjacent part of the manubrium of the sternum In the 
deeper part of the left subclavian a satistactory exposure ot 
be secured through the posterior medistinum 

| 


All kinds ot absorbabl and non absorbable material incl 


gut, silk, kangaroo tendon, linen bands, fascial strips, toget 


clamps such as those cle vised by Halsted. have been 11Se¢ 


varieties of ligation with equal success. Successful ligation o| 
aorta is still relatively al unsolved problem ‘The torn) 
varied, the double ligature ly iY favored | he patient ot tla 


braided silk, and of Vaughn, who used tape, survived the oper 


for six months and two years respectively. \t present 


; rT 


especially in the ligature O! large vessels are generally prete 


who has used this material in the ligation ot the common « 


instances and of the popliteal in one, states that “simpl ligati 
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whether ligation, the reconstruction of the arterial continuity by 
endo-aneurismorraphy of Maras. 


Another greatly-to-be-feared sequela of operation for anet 


grene of the extremity. While this may be due in part to lack of equate 
number of anastomotic channels, the presence of infection undoul 
a much more important role. In pre-antiseptic days the simplest 
necessarily subject to infection. The thrombosis in small 
divided in the exposure of the main arterial trunk might sprea 
extent as to permanently occlude many vascular channels on the 
which the establishment of adequate collateral circulation depend thoug! 
in the aseptic operation of today such an unfortunate diffuse thi 
avoided, the bug-bear of gangrene, especially in war surgery in v rife 
tion is such a common complication, persists. 

It is generally agreed that gangrene is more common aftet 
for traumatic aneurism than after those for the spontaneous vari 
latter the possibility of post-operative infection can usually be 
Furthermore, because of the interference of the normal flow of 
the aneurismal sac, the establishment of a partial collateral 
usually taken place. While in this group the presence of atheror 
favors the development of gangrene, the general weakness frot 
blood and the consequent diminished blood supply of the affe 
are factors of considerable importance in the traumatic variety 
in this same variety the damage to the main artery is not infrequ 
ciated with simultaneous division and consequent occlusion 
collateral branches. In this connection the statistics collected 
of the greatest interest for they include the consideration of s« 
cases of gangrene both prior and subsequent to the aseptic er: 
that, in the latter period, gangrene occurred in 4.8 per cent. of 
ligation of the subclavian artery and even with much greater fre 
the ligation of other large vessels, the popliteal as in pre-antiseptic time 
still showing a relatively high percentage. Lexer, referring to thes 
states that, in his experience, gangrene is even more frequent 
tabulation of Wolff would indicate, although no specific detail 
On the other hand, in Halstead’s statistics based upon 142 cas 
all the various types of operation were done under antiseptic precaution, g 
grene occurred in three instances, namely, after a ligation, after an excis 
and after an endo-aneurismorraphy of the popliteal artery. Thi 
of Von Haberer is also of great interest, namely, that in seventy 
of wounds of arteries observed during the war only in one 
develop. Bier also states that in fourteen ligations for traumati 
during the war, no instance of gangrene or, in fact, of any ci 
turbance was noticed. ‘This he largely ascribes to the careful « 
of the branches of the damaged vessel. 

While cases collected from the records of a single clink 
experience of a single observer are obviously more reliable than a genera 
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The consideration of certain clinical features and of the 
traumatic aneurism, especially of the subclavian artery, may 
precede a discussion of their surgical therapy. The appearance 
of this type usually promptly follows the trauma. [xceptior 
months may intervene between the receipt of the injury and the 


of unquestioned aneurismal symptoms. In the former group sur 


may be immediate or delayed. In the latter group radical m 
possible until the diagnosis of aneurism is established In t 
artery as well as in the traumatic aneurism of other large acc 
the gradual appearance of a swelling having expansile pulsatior 
diagnosis. ‘The presence of a soft blowing murmur with or w 
is a reliable symptom only when the detection of expansile pul 
cealed by the depth of the aneurism beneath overlying structut 
refers to a patient in whose case a marked thrill with a cor 
intensified in systole, developed five months after a perforating 
above the right clavicle without a pulsating tumor. The compr 


subclavian trunk on the proximal side obliterated both the thril 


as well as the radial pulse. Exposure of the supposed aneut 
normal subclavian vessels. The thrill and murmur, following 
disappeared but gradually recurred and in three weeks had 
former intensity. These unusual physical signs were ascribed 
ing of the vessel by scar contraction. Jastrum refers to twelv: 
observed by other surgeons with no mention of clinical details 

Cotte also reports a case of absence of the radial puls: 
wound above the clavicle for which, four days afterward, in th 
tumor, an exploration was undertaken. No aneurism was 
wound promptly healed. ‘Ten days later an aneurismal swell 
with disturbances in the distribution of the seventh and eighth ce1 
The writer recalls the discovery of a soft blowing murmur i1 
the physical examination of the chest of a young man over the 
region. There had been no history of trauma and the murt 
discovered in the course of an examination for an insurance pol 
ascribed to the narrowing of the lumen of the subclavian arte: 
adhesions over the apex of the lung. The diagnosis could 
tiated by the X-ray which at that time had not been discovered 
ever developed and the patient is still alive and well. 

The persistence of a murmur after the excision of an aneuri 
observed by various surgeons, including Heinlein. One inst 
kind was observed by the writer after the excision of a1 
aneurism of the temporal artery in the parotid region. 

The surgical treatment of aneurism, especially of the traun 
presents several interesting problems. Cases in which the coll 
lation is unquestionably adequate are best treated by the e 
sac, preceded by ligation of the afferent and efferent vessel 
operation is always indicated in aneurisms of the scalp and i 
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of the nerves is difficult. Moreover, the gradually increasing pre 


url 


aneurismal sac is manifested by severe pain and motor dist 
distribution of the plexus. The pain at times is unbearable whil 
lar contractures and paralyses, according to Oudard, show a 
become permanent, even though an operation is ultimately perfor 
unfortunate complications do not occur when the aneurism has 
improved by conservative treatment. The rapid and uncontrol 
in the size of an aneurism leading to rupture constitutes an actua 
reports a case of subclavian aneurism due to penetration by 
associated with damage to the vein in which death from hzn 
place eleven days after the trauma before any operation could 
Immediate operation is indicated in traumatic subclavian 
blood is lost. It is also justified when the hemorrhage is 
though the loss of blood in each instance is not sufficient to thre 
of the patient. All agree in the advisability of early operati 
there is injury to the brachial plexus. It must be remembered, 


} 
OT 


complete paralysis may follow contusion or compression 
without its division or laceration. This was repeatedly observ 
war, in the main trunks of the brachial plexus, complicating lacet 
of the arm. Early operation must also be done when continuou 


| 
\ 


the size of the aneurism points to the probability of the early 


In war surgery the necessary débridement of the wounds 


Té 


sac. 
high explosive fragments or other agents known to introduce 
material is possible only after satisfactory hemostasis has beet 
Even when subsequent infection is uncommon, as in penetrat 
stab wounds taking place in civil life, some surgeons prefer opet 
ensuing aneurism in every instance. It is precisely in cases of 
however, that conservative therapy in the absence of any 
likely to give satistactory results 

Operations for the relief of aneurism include the excisior 


which reference has already been made), the various forms of! 


operations to restore vascular continuity either by the Matas e1 


morraphy, or, especially in traumatic aneurism, by suture of th 
in the vascular wail, by end-to-end anastomosis after excision of 
segment or by implantation of a segment of the internal say 
between the ends of the divided artery when the length of the g 
the possibility of anastomosis without undue tension. E-xcisior 
any form is subject to the risk of secondary hemorrhage ot 
The former is most frequent after ligation of the largest trun 
of the innominate and aorta when the cutting through of the 
the lumen of the vessel still patent. A clot of sufficient length 
because of the number and size of its branches, may also fail 
ligation of the first part of the subclavian. It is for this 
writer suggested in 1912 the ligation of these various brancl 
exception of the vertebral. 
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In the experience of Lexer and Bier, although the number is smal 
for traumatic subclavian aneurism shows a very high mortality \ 
mortality is mentioned by Braithwaite, who reports that “ot twenty-eight 


of penetrating and perforated injuries of the subclavian vessels, in me 


both the artery and vein were involved, in the few in which an attempt 


made, a fatal issue resulted on the table in every case.” Furthermors 


cases reported by the writer, of which two had been in his care pri 

another surgeon, two died within twenty-four hours after the operatior 

hemorrhage. In the one that survived the symptoms of a cerebral embol 
} thy 


nently weakened the right upper extremity, immediately followe 
before the wound had entirely healed the physical signs of an ext 
aneurismal varix developed at the site of the original aneurisn Phe 
patient is said to have lasted nearly five hours 

Hotz, quoted by Lexer, refers to the occasional persistence 
and sensory disturbances after ligature of large arterial trunks and 
advocate of vessel suture, reporting six cases involving the common carot 
and femoral, in three of which repair by transplantation of the segment 
saphenous vein was done In the carotid aneurism secondary hem 
requiring the ligation of the vessel on either side of the aneurism 
disturbance of the cerebral circulation Of the six cases none 
clavian vessels. 

Zahradnecky, also quoted by Lexer, has collected 420 cases Ol 
treated either by ligature or by suture. Of the former, 11.6 per cent. devel 


of the latter, only 3.8 per cent. de veloped gangrene Che mortality wa 
7.7 per cent respectively He emphasizes the advantages of early pel 
closed by suture, recommending that it be done between the third and 
prefers ligation where adequate collateral circulation can be demonstrate 
the presence of infection. His individual experience comprises fifty-tw 


three recovered spontaneously. Of the remainder, twenty-eight were tré 
and twenty by suture he cases treated by ligation included two 
the result of the treatment of which is not mentioned. In six seriou 
gangrene developed with a fatal termination in five. Of the twenty case 
suture, thirteen were treated by lateral suture, five by circular end-to-e1 
and two by the transplantation of a segment of a vein. In an aneurism 
artery treated by end-to-end anastomosis, four centimetres of the artery be 
the patient died of “anemia.” The two venous transplantations were 
external iliac. Gangrene developed in each instance with a fatal termi: 
It is perhaps well to emphasize that the operative treatment 
neous subclavian aneurism differs from that of the traumatic variet 
imal ligation is in the former variety the operation of choice 


by subsequent distal ligation with or without excision of tl 
primary operation has been unsuccessful. In aneurisms of the | 
of the vessel ligation of the innominate must be done. In aneuri 
second or third portion the ligation of the first part of the arte 
supplemented by ligation of the internal mammary and thyroid 
artery proximal to the aneurism is atheromatous distal ligatior 
possible to the aneurismal sac is justifiable. Pearson, in a cas 
permanently cured an aneurism of considerable size by this proc 
an attempt to ligate the first part of the artery disclosed a1 
sclerotic condition in which the artery was adherent to its sheath, 
cervical plexus. 
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variety of intra-thoracic aneurism that Bier suggests the tamp« 
aneurismal sac after ligatures on either side have been inserted 
The great risk of this operation, even in the absence of infect 
the absence of plexus complication, perhaps justifies conserva 
In Case III it was the intention of the writer to ligate the first 
right subclavian artery within six or eight weeks after the traun 
time the aneurism had persisted or increased in size and to su 


later on, if necessary, by ligation of the first part of the axillary 


ligation of the third part of the subclavian supplemented 11 
ligation of the axillary distal to the aneurism was about to be 
when the patient insisted on leaving the hospital. In Case ‘\ 
time, was seen by the writer, preliminary or actual ligation of 
either side of the stab wound might have averted a fatality 

The resection of the clavicle in these operations does not 
ultimate strength of the shoulder girdle or prevent the returt 
to laborious occupation. [ven non-union or a subsequent osteon 
necrosis extensive does not seem to interfere with the retur 
strength in the upper extremity. 

Case I.—Spontaneous aneurism of the third part of the right subcl 
by the writer in 1912 

Case I].—Reported by Doctor Colp; referred to by the writer 

Case III.—Adult, aged thirty years. Admitted to the Knickerbocke 
May. 1931, with a bullet wound over the middle of the right clavicle 


had been extensive hemorrhage He was transfused several times. Tw 
when first seen by the writer the patient was in good condition At 
blowing murmur was heard at the junction of the middle and outer third 
and also above the bone. There was a weakness but no actual paralys 
of the right upper extremity with complete absence of sensation in 
the right hand. Ten days later both the muscular weakness and the | 
had disappeared. The murmur loudest over the site of the wound 


along the right subclavian and the right common carotid as far as the 


f the clavicle which wa 


There was expansile pulsation above the middle « 
with an infraclavicular thrill most pronounced below the middle of the 
During the following four weeks both murmur and thrill decrea 


intensity and extent. He complained of inability to regain his strengt 


ing the expansile pulsation. The patient then passed into the hands of 
who performed an immediate operation in another hospital. When see 
four months after the injury and about two months after the operati 
scar was found extending from the junction of the third right costal 
sternum upward and outward along the sternomastoid attachment on the 
then downward and outward to below the level of the pectoralis maj 
the deltoid. In the upper concavity of this scar was a swelling three inch 
having expansile pulsation and an extensive typical rasping murmur genet 
arteriovenous aneurisms This is transmitted along both carotids to the 
the left side of the chest. It is also heard over the inferior angle of t 
the back. For two weeks after the operation patient states that he hac 
the left side which responded to electrical treatment. He still complains 


1 


and numbness of the left lez and arm and of the left side of the nec] 
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hve days the condition apparently improved greatly and the patient 
a chair. She developed a sudden dyspnoea and cyanosis and died 
Autopsy revealed a long thrombus in the pulmonary artery regarded 
saphenous vein. The femoral and iliac veins and the vena cava were 


autopsy, the only vein involved being the saphenous. 


Doubtless an extensive search for similar cases would bring 
instances of embolism originating with thrombophlebitis of tl 
veins but these four cases, all occurring in the past two or thr: 
ample to prove the possibility of such grave accidents taking 
argue that thousands of instances of thrombophlebitis occur wit 
lism is beside the point. The point is that embolism—rarely, to 
none the less definitely—may convert a relatively simple situat 
dangerous or fatal one. We have been urged not to be satisfi 
ninety-nine good results but to struggle for the salvation of 
case. Here is an opportunity to practice that doctrine. The eas: 
with which embolism may be guarded against when the origi 
limited to the saphenous system of veins is another strong reas 
intervention rather than the passive attitude now customary 
anesthesia it is an extremely simple matter to ligate the sapher 
thigh an inch or two below its entrance into the femoral. Sucl 
takes only a few minutes, causes very little pain and can be done 
patient is extremely ill without adding appreciably to his bu 


writer has been content to doubly ligate the vein with fine sill 


out dividing it, as a measure to prevent the occurrence of emb 
course, can be done only betore the process of thrombosis has spt 
through the course of the saphenous and into the femoral 
in the second case cited above When the extent of the thromb 
the superficial vein is limited, it is not a great addition to the 
excise the whole involved area and this would seem a step towar 
and more complete recovery of the patient 

The following cases may be cited to illustrate the executior 


advocated in this paper 


Cast A.—Female, thirty-eight years old, Church Home and Infirt1 


328. Automobile accident with fracture of pelvis and ribs, cranial 
During convalescence, after being in bed about six weeks, the patient 
tenderness and a palpable cord on the inner side of the left calf with 

of fever (99.5) The thrombosis spread slowly and in about four day 
a little above the knee. The patient, who was a surgical nurse in charg: 


room, was advised to have the vein ligated and the reasons for this 
accepted and the operation was carried out under local anaesthesia 
ligated below Scarpa’s triangle but the thrombosed portion was not 
was per primum, there was no addition to the time the patient would 
to bed, even if the ligation had not been done, and recovery was complet 
Case B.—Female, sixty-nine years old, Church Home and Infirmar 
The patient was recovering from a one-stage abdominoperineal resecti 
and sigmoid, done by the writer on June 20, 1931. On the seventeent! 


tion she began to have pain in the calf of the left leg and 
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instance the saphenous was ligated as usual and then the whol 
segment of vein was dissected out. The patient went through 
without difficulty. Homans,' in the paper referred to earlier, ady 
ligation and excision of thrombosed varicose veins, refers to a 
This woman, four months pregnant, had already had evidenc 
small, pulmonary emboli. Thrombosed veins were removed 
under local anesthesia, the emboli ceased and the pregnancy conti 
turbed. It would seem, therefore, that saphenous thrombosis 
nancy presents another indication for ligation of the veins. But 
be sound for intervention when veins become thrombosed after 
during pregnancy, why not apply them to peripheral thrombop! 
erally? Why put people to bed for weeks, on a passive or expe 
of treatment, when there is always the possibility of a clot 
The two cases cited from the literature earlier in this paper pre 
possibility does at times actually happen. When a patient present 
for treatment with thrombosed veins in his leg, why not perfort 
operation of ligation under local anesthesia and _ eliminate 
of embolism ? 
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vena cava. Further consideration of the case in the light of the 
to be reported im extenso has led me to revise the above opinion 
that the patient probably had an ascending thrombophlebitis fron 
to the iliac and thence up the ascending lumbar and azygos mit 
the left side; and subsequently a similar process on the right 
involvement of part of the ascending lumbar and the azygos maj 
in the abdominal cavity. 

Persistent double inferior vena cava I have never seen, and 
know, no clinical or autopsy case has been reported. The cl 
presented by the above unusual case would readily fit in wit! 
explanation as the azygos vein distribution, which is subject t 
tion, may readily lead to such secondary superficial changes 


were observed in this case 


Case II.—About six years ago, a somewhat similar case was admitte 
Service at Mount Sinai Hospital and gave the following histor \ 
years, noticed five days before admission, after swallowing what ay 
chicken bone, a sharp choking sensation, and pain in the right anteri 


to the axilla and scapula regions The pain was increased by dee] 


apparently was very severe. For four days prior to admission, he had 
cough, and on the day of admission, a protracted severe chill with temper 
There was marked urinary frequency during the first days, as well a 

On physical examination, the patient was definitely very sick 
tenderness in the right flank and right axilla and spasm in the right 
the abdomen. At the right base, there was some dullness and dimit 
sounds, without any rales. There was shock tenderness over the liver 
that the patient had a diaphragmatic pleurisy, but no’ pleural rub could 
The patient complained of some frequency of urination, but no definité 
could be determined. His blood count was 12,800 white blood-cells, 
polymorphonuclears. The patient continued to run septic steeple-like te: 
ing up to 106.8°, with a chill almost every day. Blood cultures wer: 
Wassermann and Wiual tests. On the second day after admission, a d 
was noted over the lower half of the right chest and the adjacent luml 
areas were not particularly tender 

In view of the history of the onset, following the possible swalk 
body, an cesophagoscopy was done (Doctor Yankauer) and on the right 
the wsophagus at twenty-four centimetres a definite area covered wit! 
discovered. With the movement of respiration, it seemed as if pus ex 
area, and it was thought that the patient had a posterior mediastinal al 


surgical consultation was requested 


Fluoroscopical examination of the chest showed no evidence of m 
turbance, and both leaves of the diaphragm, moreover, moved freel) Al 
barium through the cesophagus was normal. Rectal examination was nes 
for slight tenderness high up, and this with tenderness over the liver 
septic febrile course, suggested the possibility of pyelophlebitis Che tend 


originally was rather diffuse over the right lower chest and upper abd 
became more localized over the right chest, and the cedema of th 
persisted Some tenderness di veloped over the sixth and seventh dor 
this, it was noted that on the right side a pleural rub developed ove 
lobe where the breathing had become bronchovesicular and percussion not 
With the diagnosis of fluid in the right chest, an aspiration was pert 
days after admission, and purulent fluid withdrawn. During this period 
several hemoptyses, and repeated chills and rapid loss of strengt!l He 


1 \ 


pieces of broken-down tissue, but no elastic fibres were identified 
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ture with indefinite abdominal symptoms and tenderness over t! 
originally suggested the possibility of a portal vein thrombophlebit 
development of the localized cedema of the chest wall should hi: 
the suspicion of an azygos vein thrombophlebitis, secondary to th 
of the cesophagus. 

With such an array of symptoms as presented by both th 
seems that in the future it may be possible to recognize the cli 
and possibly establish the diagnosis of the underlying pathology 

In conclusion, | would like to emphasize that in addition 1 


types of sepsis arising in the general circulation, in the portal cir 
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Fic. 2 Lateral ew from Gray's Anatomy showing the anator 
between the cesophagea ind thoracic veins and azygos major syster 
stomosis with the superior vena cava 
in the pulmonary circulation, in the future one must bear in mind th 


bility of a sepsis originating in the heretofore disregarded subdivi 
systemic circulation, t.e., in the azygos system of veins. To this d 
[ add illustrations demonstrating the usual distribution of the azy¢g 
circulation, and their numerous anastomoses, as well as their relatior 


abdominal organs and the thoracic organs, and in particular to the ces 


and the vertebral column. (Figs. 1 and 2.) I would not be surprised 
| 


radicals of this system are more or less regularly involved in sepsis 


with osteomyelitis of the vertebral bodies, a case suggesting this combin: 


having recently been operated upon on my service. 
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injection being made on the dorsum of the foot, the second on the anter 
the ankle, the third on the dorso-lateral aspect of the leg, and the fourth 
aspect of the knee. The antebrachial-cephalic vein (Ellenberger and Baun 
in the foreleg, the first injection being made on the midportion of the 
paw, the second on the dorsum of the wrist, the third on the dorso-laté 
the leg, and the fourth in the ante-cubital fossa The same solution w 
four injections in the same leg Following the injections, the vein was 
approximately ten seconds, after which no compression was used. In t 


received four injections of 0.04 cubic centimetre each of pure phenol, cde 


almost immediately after the injection. These two animals were dis 
series Three other animals died before any sections were removed \t 
diately after death one section was removed from each extremity, so that 
tions were made in each one ot the three animals instead of the sixte: 
been planned. Two animals died after one group of sections had been ret 


autopsy another group of sections were removed so that from each one 

sections were obtained his gives a total of 348 veins that were used 
The following substances with their respective doses were used for t 

injection: Dextrose, 50 per cent., one cubic centimetre; dextrose, 66 


centimetre; invert sugar, 50 per cent., one cubic centimetre; invert sugat 


one cubic centimetre; invert sugar, 75 per cent., and sy .charose, 5 pet 
centimetre; sodium chloride, 15 per cent., “% cubic centimetre; sodiun 
cent., 4% cubic centimetre; sodium chloride, 25 per cent., cubic centimet 
salicylate, 15 per cent., cubic centimetre; sodium salicylate, 20 pet 
centimetre; sodium salicylate, 30 per cent., cubic centimetre; sodiun 
per cent., ¥2 cubic centimetre; sodium salicyiate, 30 per cent., and sodiut 
per cent., % cubic centimetre invert sugar, 50 per cent., and sodium sali 
cent., 4% cubic centimetre; invert sugar, 75 per cent., and sodium salicylat: 
cubic centimetre; quinine and urea hydiochloride, “% cubic centimetr 


per cent., and potassium iodide, I per cent., 4% cubic centimetre; mercur 
per cent., 0.125 cubic centimetre - phenol, I per cent., 4 cubic centimetr: 
curic iodide, I per cent., 1/20 cubic centimetre. As mentioned abovs 

very small doses (0.04 cubic centimetre) of pure phenol were used, but be 
duced immediate death of the animal, it was discontinued. Pure phenol was emp! 
Dalton” strongly advocated its use in varicosities. Sections were remove 
half hour, one hour, two hours, six hours, twelve hours, twenty-four | 
hours, three days, four days, six days, ten days, fourteen days, twent 
weeks, six weeks, and eight weeks. Segments of veins were immediatel 


per cent. formalin solution and subsequently imbedded in_ paraffin Hen 


eosin, Mallory’s connective tissue, and Weigert stains were made of the s« 
Each section was carefully studied histologically and changes occurt 
lumen and the various coats of the vessel were observed. The changes 
the endothelium, in the media and in the adventitia will be discussed separ 
type of endothelial injury occurred in the majority of the sections examin 
sections examined, 259 (74.4 per cent.) had some type of endothelial 
greater number of changes were found in veins removed on or before the 
after the injection. (Table |.) Of 255 examinations made at the end 
or earlier, in 224 (87.8 per cent.) there was some evidence of endothe 
contrasted with thirty-five (48.4 per cent.) in ninety-four observations mad 
of the third week or later The substances which produced the highest 
damage to the venous endothelium were sodium salicylate, 40 per cent., ar 
of iodine, 1 per cent., and potassium iodide, 1 per cent. (Table II.) Other 
grouped in order of their deleterious effect on endothelium were sodiun 
per cent., and sodium chloride, 10 per cent.; quinine and urea hydrochloride 


sugar, 75 per cent. and sodium salicylate, 20 per cent. 
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Endothelial Destruction—Ot 348 observations, there was some deg 


thelial destruction in 157 (45.1 per cent.) (Fig. 1.) Endothelial dest 





Fic. 1 (VV-311.) High-power photomicrograph of endothelium of veir 
previously with sodium salicylate, 40 per cent., showing complete destructior 
exposure of media to lumen of vess« 


observed most frequently in the veins removed on or betore the tor 


veins extirpated on or before the fourth day, there were 129 (71.2 per cet 
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ENDOTHELIAL DESTRUCTION 
Grapu I.—Graphic representation of endothelial destruction occurring at the 


tive time intervals after the intravenous injection of sclerosing agent 
degrees ot endothelial destruction are also shown. 
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In addition to endothelial destruction other changes frequent! 
intima; 1.¢., partial destruction of the endothelial cell, so that the nu 
ered with cell membrane but were exposed to the vessel lumen 
the endothelial cells. In sixty-six (18.9 per cent.) of 348 observatior 
dence of the endothelial nuclei being “exposed.” (Fig. 2.) This cl 
thirty-seven (37 per cent.) of 100 veins extirpated twelve or more hout 
tion, whereas in 248 veins removed after twenty-four hours, it occurrs 
nine (11.6 per cent.). Of the sixty-six instances in which the nucl 
thirty-seven (56 per cent.) occurred in veins removed on or before tl 
“Exposure” of the nuclei occurred most frequently in veins injected y 
per cent., and sodium salicylate, 10 per cent. 

In addition to the endothelial destruction and “exposure” of the 
other changes occurred in the endothelium. <A rather frequently obse1 


vacuolization ¢ f the endothelial cells ( Fig 3) which occurred in IS! 13 


348 observations. Of 221 veins removed on or before the tenth da 
(53.8 per cent.) in which vacuolization of the endothelial cells occurt 
127 veins extirpated on or after the fourteenth day, there were thirt 


cent.) showing this change The substances which produced th 


vacuolization were dextrose, 50 per cent.; invertose, 75 per cent. and 
cent.; and invertose, 75 per cent. and sodium salicylate, 20 per cent 
percentage of instances in which vacuolization was observed was 61.1 pet 


enough, the degree of vacuolization was least in those veins injecte 


destructive agents; v7 sodium chloride, 25 per cent.; sodium salicy] 
and quinine and urea hydrochloride. The percentages of observatior 


lization in each were 22.2, 23.5, and 22.2, respectively 

Proliferation of the endothelium; f.e., heaping up of the endotheli 
the intima consisted of several layers, was not infrequently observed (1 
veins, endothelial proliferation was observed in forty-five (12.9 per c 
no evidence of endothelial proliferation observed within the first 
injection. Of the 181 veins removed on or before the fourth da 
cent.) showed evidence of endothelial proliferation, whereas of the 167 
on or after the sixth day, thirty-seven (22.1 per cent.) showed evidet 
proliferation. This finding corroborates the assumption made above 
fourth and sixth days endothelial regeneration occurred 

Pyknosis of the endothelial nuclei was frequently observed. I: 
pyknosis of the nuclei was present in sixty-nine (19.8 per cent.). Of t 
tions made on or before the tenth day, in seventeen (8.3 per cent.) anc 
tions made on or after the fourteenth day in fifty-two (35.8 per cent 
dence of pyknosis of the endothelial nuclei. The greatest amount 
endothelial nuclei was observed in those veins injected with iodine 
potassium iodide, 1 per cent.; sodium salicylate, 15 per cent.; and 
per cent. The least amount of pyknosis occurred in those veins inject 
caustic sclerosing agents, such as sodium salicylate, 40 per cent.; qui 
hydrochloride, and sodium chloride, 25 per cent. This was undoubte 
fact that in these veins, because of the extensive destruction, no endot! 


to show the less destructive changes. 


CHANGES IN THE MEDIA 


(Edema.—One of the most frequently encountered changes in the me 
(Fig. 5), which occurred in 289 (83.7 per cent.) veins of 348 extirpated 
hour to eight weeks after the injection of sclerosing substances. Of 
pated at the end of or before the third week follving the injectior 


cent.) had oedema, whereas of sixty-eight observations made four weel 
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media was either fully or partially destroyed. In twenty (5.7 per cent 
was complete, whereas in four (1.1 per cent.), it was partial. Four (25 per 
twenty instances of complete destruction of muscle occurred in veins inj 
and urea hydrochloride Of the eighteen veins injected with this 

or partial destruction of the muscle occurred, in five (27.7 per cent 

per cent.) there was complete destruction; and in one (5.5 per cent 


partial destruction. Of seventeen veins injected with sodium salicylate, 30 


sodium chloride, 10 per cent., here were four (23.5 per cent.) instal 
or partial destruction of the muscle. Of these three (17.6 per cent 
and one (8.5 per cent.) was partial. Three (17.6 per cent.) of sevente: 
with sodium salicylate, 40 per cent., showed complete destruction of 


large number of observations, there was a suggestion of muscle hyperpla 


ing was based upon an apparent extension of muscle fibres and bundles 
titia. (Fig. 6.) In 246 (70.7 per cent.) of 348 veins, there was definit 


muscle hypertrophy, as demonstrated by increase in the size of the n 





Fic. ¢ 


ind adventitia of vein injected ten days previously with invertose 
{ 


(VV-360.) High-power photomicrograph taken at 


saccharose, ver cent showing extension of muscle bundles of 


as illustrated by \ 


bundles. (Graph V.) In the first one-half hour, hypertrophy occurred 
per cent.) in twenty observations, whereas of the twenty observation 

of three hours, this was present in ten (50 per cent.). Seven (17.5 pet 
forty observations made on or before the first hour, and 239 (77.0 pet 
308 observations made on or after the third hour showed muscle hypert: 
highest incidence of muscle hypertrophy occurred in veins injected 

cylate, 30 per cent. (88.9 per cent.), and phenol, 1 per cent. (87.5 per cent 


75 per cent. (83.3 per cent.) and dextrose, 66 per cent. (53.3 per cent 
incidence of muscle hypertrophy occurred in the veins injected wit 
urethane, probably because of the extensive muscle destruction which re 
intravenous injection of this substance 

Leucocytic infiltration was demonstrated in thirty veins (8.60 per cent 
Fighteen (63.4 per cent.) of the thirty veins were removed twelv: 
hours after the injection Ot the forty veins extirpated twelve and twent 
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showed a | 


salicylate, 40 per cent., 


and sodium chloride, 20 per cent., leu 
mononuclear and polymorphonuclear cells were found in the exudate ry a] 
large numbers of endothelial cells. The number of polymorphonuclear | te 
never so great as that seen in bacterial inflammations. The endothelial 


evidence of phagocytosis and frequently were loaded with hemosiderin 


In seven (2.01 per cent.) of the 348 veins, hemorrhage was found é 
(Fig. 9.) In two (28.5 per cent.) veins injected fourteen days previou thres 
(42.8 per cent.) injected four days previously, and in one each injecte 
twenty-four hours previously, there was hemorrhagic infiltration of the m« Gr 
VI.) Three (42.8 per cent.) of the veins with hemorrhage had_ bes 
injected with invertose, 75 per cent., and saccharose, 5 per cent. One ve ‘ 
per cent.) had been injected with invertose, 50 per cent.; sodium chloricd 
sodium salicylate, 30 per cent. and sodium chloride, 10 per cent.; and 
hydrochloride. In four (57.1 per cent.) of the seven veins in which hemorrhag: 
observed, the substance used was invert sugar alone or combined with sa 5¢ 

Fibrosis of the vein wall was frequently observed in the veins 
sclerosing substances. Of 348 observations, in seven (2.1 per cent.) the 








Fic ) I 

Fic. 9.—(VV-315.) High-power photomicrograph of media of vein injected f 
with sodium chloride, 25 per ce showing hemorrhage causing wide separatior 
of the media 

WIG. 10 (VV-480.) Low-power photomicrograph (Mallory connective-t , 
injected eight weeks pre viously with quinine and urea hvdroe hloride sh wing 
with wide separation of the muscle bundles 
vein was so destroyed by the sclerosing substance that it could not be 
whether connective-tissue proliferation was present or not. Of the rema { 
was connective-tissue proliferation in 104 (30.5 per cent.) (Fig. 1 
only seven (3.5 per cent.) of the 200 veins injected within ten days ar 
(67.5 per cent.) of the 148 veins injected fourteen or more days prt 
showed evidence of connective-tissue proliferation. (Graph V.) — Fibrosi 
was found in all the veins injected four and six weeks previously The gt 
of fibrosis occurred in those veins (41.7 per cent.) which were injected with met 


chloride, 1 per cent. In 41.1 per cent. of the veins injected with dextrose, 6 


invertose, 50 per cent. and sodium salicylate, 10 per cent., was there fibr 7 
per cent. of the veins injected with quinine and urea hydrochloride and sodiur 

40 per cent., fibrosis of the vein wall was observed. The earliest evidence sis W 
seen in a vein injected with sodium salicylate, 40 per cent.; three hours after the 


definite in the number of fibroblasts | 


cet., 


tion, there was noted a increase 


and sodium salicylate, cent., there was e\ 
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sodium salicylate, 40 per cent., and mercuric chloride 








both instances fibrinous thrombi developed in four (23.5 per cent hes 
100 
eo} FIBROUS COAGULA 
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Grarpu VII Graphic representation of the percentag 
servations made ifter the intravenous injection ot 4 ler« Ss * 
n which both fibrous and fibrinous thrombi were present 
vations. The thrombi developing in the veins injected with sodium sa \ 
cent., were more extensive than those developing in the veins injected ( 
chloride, 1 per cent. Organized thrombi were found in sixteen (4.59 | 


eT 





ic. 1 Fr 3 
Fig. 12 (VV-487.) Low-power photomicrograph of vein injected eight week 
invertose, 75 per cent., showing complete obliteration of lumen of vessel | 
There are a large number of new blood-vessels in the thrombus and 
hemosiderin 
Fic. 13.—(VV-395.) Low-power photomicrograph of vein injected fourtee W 
invertose, 75 per cent., and saccharose, 5 per cent., showing complete blite 
organized thrombus There are a large number of newly formed blood-vessels 
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INTRAVENOUS SCLEROSING INJECTIONS 


148 yeins Graph Vil ( Fig 12.) All were vell removed fourteet 
f 
fter the injecti Eleven (16.7 per cent ot the fibrous thromb irt 


longer att 


those veins removed etwee VO ar lou weeks lusive ilter the T 
13.) The largest numbe fibrous thrombi wa aused b Min i t 
nl (23.5 per Cel t the veins injected with this ibsta ¢ (| * j 
and urea hydrochloride odium salicylate, 30 per cent., and sodium chloride » pel 
cent., each produced hbrous thrombi in three (17.6 per cent of seventeen veit ex 
Graph VIII 

Canalization t s thrombi curred ¢ LEE 14.4. pr é 
fibrous thrombi Fig S and It Canalization of the thrombus occurre: 
quently in veins (23 er ected with sodiun late, 40 pe é \ 
tion occurred in 17.¢ el njected wit sodium sa late, 30 pe ¢ I 
chloride, 10 per cent d mercurt hloride, 1 per cent.; and in 16.6 pet 





k 4 ) Low-power photon gray r injected eig 
VCCK pr t s K late 4 pe t s W re i st 
let blite { the el with XK thrombus \ 
\ g t the ' 
veins injected with quinine and urea hydrochloride There was no evidence of canal 
tion on or betore the tenth day, whereas all the cases in which canalizatior ccurrt 
were observed on or afte the tourteenth day 
7 4 ] oe . ’ . - . + 
Comment \S a result Of intravenous injection ol! sclerosing agents, 


extensive changes occur in the wall of the vessel lhe changes which occut 


in the vein wall may be considered as destructive and reparative \s might 


; 
; 


be expected, the endothelium is considerably altered Che results obtained 
by other investigators have not been consistent. | nly partial destruction of 
the endothelium was observed twenty-four hours after the injection 
sclerosing substances by Bazelis,7 Meisen,® Hanschell,® and Howard and his 
co-workers.’ On the other hand, Regard™ and Schwartz!” observed destru: 
tion of the endothelium within twenty-four hours, whereas Kern! and 
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Wolf,'* whose examinations were made after forty-eight | 
plete destruction of the endothelium. That the ditferenc 
obtained by these earlier investigators is due to the use ot 
tions is possible, even though Meisen* employed sodium sal 
cent., as a sclerosing agent. ‘This contention is substantiate: 
obtained in the present investigation in which it is found 

and extent of vascular change depend to a great extent upo 
sclerosing agent employed. ‘The extent and degree of endo 
tion varied considerably according to the substance used How 
changes in the vein occurred within one-half hour afte 


sclerosing substances; 1.¢., 75 per cent. of the veins injected 


F IBRINOUS FIBR 
6 
a 
3 
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“ HYDROCHLORIDE NA CL 
6c 
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AC CHAROSE NASAL 20% 
COAGULA 
(sRAPH VIII Graphic repre it 1 
percentages of both fibrous and fibrinous thr 
produced by the respective sclerosing age 
rranged order of their efficacy in the 


previously showed some evidence of endothelial destructio: 


The incidence and extent of the endothelial destruction wer 


follows: seventy-five per cent. to complete destruction, 40 pet 


cent. to 75 per cent., 10 per cent.; 25 per cent. to 50 per cent 
and 0 to 25 per cent., 20 per cent. Veins injected one-half | 


) 


with sodium salicylate, 40 per cent.; sodium salicylate, 3 
sodium chloride, 10 per cent.; invert sugar, 75 per cent. and 
per cent.; and phenol, 1 per cent. showed complete destructiot 


thelium. Those veins injected with dextrose, 66 per cent 


20 per cent.; sodium salicylate, 30 per cent.; invert sugar, 50 


sodium salicylate, 1O pel cent, had a destruction ot the end st] 
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on or after the sixth day had endothelial proliferation. As ment abo 


71.2 per cent. of the veins examined on or before the fourth d nd 16> 
per cent. of the veins examined on or after the sixth day ha the 
destruction. It is evident that the percentages of endothel tructi 


and endothelial proliferation are inversely proportional to on 
Other changes occurring in the endothelium of vessels 
intravenous injection of sclerosing substances have not beet 
previous investigators hese are undoubtedly significant ever 
less importance than destruction of the endothelial cells. As 
tioned previously, in 18.9 per cent. of all the veins examined 
the endothelial cells was destroyed so that the nuclei were ¢ 
lumen of the vessel. This differed from complete destructio: 
thelium in that the nuclei and parts of the cells were still adhe: 
wall of the vein. It is possible that eventually in these vei 
destruction of the endothelium might have occurred.  Fifty-siy r cent 
of the veins in which this phenomenon was observed were ret 
before the twelfth hour, whereas 44 per cent. were removed o1 
twenty-fourth hour. Thirty-seven per cent. of the veins extiry 
before the fourth hour showed evidence of “exposure” of the nt 
only 11.6 per cent. of those made after the twenty-fourth hour 
phenomenon. Another change which was observed in the en 
was vacuolization, which occurred in 43.4 per cent. of the enti 
veins. This change occurred relatively early after the injection tv 
found in 53.8 per cent. of the veins examined on or before 
and in only 25.2 per cent. made after this time. That these chai 
endothelium and in the other layers of the vessel wall and mn 
thelial destruction are responsible for the development of thr 
denced by the fact that the degree of endothelial destructior 
proportionate to the incidence of thromboses. This will be 
in detail under the question of thromboses. 
An inflammatory reaction to the chemical trauma, consisting 
and leucocytic infiltration of the media and dilatation of the vasa 
the adventitia was frequently found. The occurrence of cedem 
of vessels injected with sclerosing substances has been emp! 


Regard,'! Meisen,® Schwartz and Ratschow,”® and Lufkin 


ters.*' In the present investigation, cedema occurred in 83.3 

the veins examined. (Chart III.) Ninety-eight and two-tent! 

of the observations made on or before the third week after the 
and 16.1 per cent. of those made on or after the fourth weel 


dence of cedema. In the present investigation, there was 


between the degree of cedema, the extent of endothelial destru 
the number of thrombi. Leucocytic infiltration of the vein wall has beet 
observed by Wolf,'* Hanschell,® Howard and his collaborators,’’ Ker 
Schwartz and Ratschow,”” Meisen,® and Lufkin and McPheete 
sen*® and Tanschell® found evidence of leucocytic infiltration 
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tive phenomena are also present. These changes consist 
production of fibrous tissue and changes in the musculati 

\n end-result which occurs in the wall of the vein as a result 
trauma and the inflammation which has not sufficiently bee 
previous investigators is fibrosis of the vessel wall. Ker 
his investigation he found the smooth muscle of the me 
vessel partially replaced by fibrous tissue. In the present 
fibrosis of the vessel wall, especially the media, but at tim 
the adventitia, was observed in 30.5 per cent. As might b 
was most marked in those observations made relatively lat« 
six-tenths per cent. of the observations made on or after the 
showed evidence of connective-tissue proliferation. It is 
fibrosis of the vessel wall is important as regards the 
obtained by the injection treatment of varicosities in that cont: 
fibrous tissue tends to diminish the size of the lumen a 
vessel wall. This is especially important in view of the fact 
tion of the thrombus is especially likely to occur. 


\ phenomenon which we cannot find described by pre 


but which was consistently found in a large number of the 
this particular investigation is the reaction of the smoot! 
the chemical trauma This reaction consisted largely of 
the cells of the media as evidenced by an increase in thei 
cent. of the observations made there was evidence of mus 
It is possible that in some of the veins examined soon aftet 
the sclerosing agent the increase in the size of the muscle fil 
interpreted as hypertrophy was in part due to an ceden 
found to be present in all the veins examined on or befor: 
Seventy-nine and five-tenths per cent. of the veins extirpated 
sixth hour showed evidence of muscle hypertrophy. In a 
number of instances, there was a suggestion of muscle hyper) 
was thought to be present because of apparent invasion 

by the smooth muscle cells and bundles of the media 
thought that regeneration ol smooth muscle cells does not or 

to Marchand,** healing of an artery occurs by cicatrization w 
vidual elements of the vessels, especially the smooth muscul 
part in the regeneration. Kazzabon:** found that the regener 


in the vessel wall seldom occurs and then only to a slight 
newly formed smooth muscle cells can occur 18 show1 by the 


* who was able to demonstrate that following injury 


of Berry,” 
guinea-pig and rabbit uteri, there occurred an increase in the 
plasia) of smooth muscle cells lhe authors agree with Bert 
wounds of smooth muscle, healing occurs largely by cicatri 
even though the defect in the vessel may be largely closed by 


of scar tissue, in addition there occurs in the region ot the wou 


stantiated by the findings in the present investigation, althoug! 
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injected in the present series were normal, and that no stasis vy present 
which, as Aschoff! has shown, predisposes to thrombosis 
results indicate that even extensive destruction of the endotheliu eed 1 
be associated with thrombosis in the normal vein, although As fF state 
“when, instead of slow retrogressive changes, the intima is sudde1 tripy 
of its endothelial lining, then a reaction inevitably ensues, as 

living tissues, accompanied by a pathological flow of lympl lit 
indeed the alteration in the blood-stream in the region of the 

which brings about a thrombosis by deposition.” 

The marked endothelial regeneration is probably partially res; ible 
the small number of thrombi That thrombosis did not occur withir 
first four days after the injection before endothelial regenerat ecal 
marked may be due to a “‘varnishing’”’ of the destroyed endothelium, as 
been described by Regard."! 

All except one (94.4 per cent.) of the fibrous thrombi showed tensive 
evidence of recanalization. Canalization of the thrombus occurred most fre 
quently in the veins injected with sodium salicylate, 40 per cent.; sodiu 
salicylate, 30 per cent. and sedium chloride, 10 per cent.; mercuric chlorid 
I per cent.; and quinine and urea hydrochloride solutions here was 
evidence of recanalization on or before the tenth day, whereas all evidence 
of canalization occurred on or after the fourteenth day. Reca ition 
the thrombosed vein may be responsible for the high incidence of recurrences 
reported by Howard, et al.'° 

\s mentioned above and as has been previously stressed b akats 
and Quaint,*’ Kern,'* and Ochsner,”* obliteration of a varicose vein may be 
secured with a minimum amount of thrombosis, by approximating calize 
pressure over the injection portion) the injured endothelial surfaces ar 
thus securing agglutination of the approximated surfaces That vet 
occlusion secured in this way is preferable to that produced by a 
bus is obvious, for the following reasons: First, a large thrombus be 
recanalized and may result in a recurrence. Second, any thrombus is 
potential embolus. Both of these objections are more apparent 
however. Even though recanalization does occur, the fibrosis in th 
wall tends to prevent subsequent venous dilatation. Then, too 
cases in which there is a return of symptoms is there a true recurret 
because in many there is involvement of other previously uninvolved veins 

As is shown by the firm anchoring of the thrombus to the vessel wall 
its invasion by fibroblasts from the wall of the vein, there is littl nget 
a detachment. The inflammatory reaction which occurs infrequently (8 
per cent. of cases) is almost entirely confined to the media and is of sucl 
character that liquefaction of the thrombus as the result of the digest 
action of tryptic ferments derived from leucocytes is not apt to occu 


Aside from the interesting and possibly valuable observations made cot 


cerning the effect of various sclerosing substances on the wall of veins, the 
present investigation is also probably of some value as regards the pra 
application of this form of therapy in the clinic. The desired result in the 
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injected relatively easily. The reaction which is produced is not evel 
as that produced by the concentrated salicylate solutions and the re] 
slough occurring if a perivenous injection is accidentally made | tive] 


slight. Sodium chloride, 25 per cent., followed invertose, 75 pet 
regards the ability to produce organized thrombi. Sodium chlori 
are, however, extremely irritating to the vein and their intravenou 
is extremely painful 

[f one were justified in drawing conclusions from the results 
the present investigation which might be applicable to the 
patients with varicose veins, it seems permissible to suggest tl 
the relatively high efficiency of the sugar solutions, especially 
75 per cent., and invert sugar, 75 per cent. and saccharose, 5 pet 
producing organized thrombi in normal veins of animals and be 
relatively few untoward symptoms which intravenous injectiot 
substances produces, these should be used in the routine treatment tient 
with varicosities. If, however, the vein were small and _ thet 
contra-indications to the use of quinine, quinine and urea hy 
would probably be more efficacious. In those instances in whicl 
to obtain obliteration of the vein following the injection of the 
tions and quinine and urea hydrochloride, one would be justit 
the stronger concentration of salicylate solutions, especially sodiut 
jo per cent. That this substance could not be used routin 
because of the severe and painful reactions which it produces 

\dditional investigations are being made 


especially wit! 


sclerosing agents that have been suggested. 
S MMAR AND CONCLUSIONS 


(1) A comparative study of the effects of twenty different erosil 
substances on the veins of the dog is presented. In all, 348 histolog 
inations are made, extending from one-half hour to eight wee 
the injection. 

(2) The changes in the vein wall consist of destructive, 
and reparative changes 

(3) Endothelial destruction was observed in 45.1 per cent 
It was greatest in the veins examined on or before the fourth d egt 
eration of the endothelium occurred in a large number of instanc etweel 
the fourth and sixth days. Other destructive changes in the 
were vacuolization and partial destruction of the endothelial cell 

(4) The inflammatory reaction consisted of cedema (83.7 
leucocytic infiltration (8.6 per cent.) and dilatation of the 
(85.2 per cent.). 

(5) The reparative changes consist of muscle hypertrophy 
cent.), fibrosis of the vessel wall (50.5 per cent. ). 

(6) Thrombi occurred in only 13.2 per cent. of all veins; of these, ¢ 
per cent. were fibrinous and 34.8 per cent. were fibrous. Canaliz 
fibrous thrombi occurred in 94.4 per cent. 
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Dise USSION, Dr JOHN Hom ANS ( Boston ) brought up the que stior i t +her 
or not a varicose vein is likely to be a source of thrombosis, as compare 
hitherto normal Apparently embolism from varicose veins is rare, the reason bein 


because their walls are diseased and the thrombus is more adherent tl 


veins In any case, it seems to be true that the number of cases of embx 


thrombosis in hitherto normal veins is greater, at least relatively gre 


varicose veins 
Is it not advisable to do more ligations of the femoral in Hunter's 


thrombophlebitis in the lower leg 


He recalled three cases of this disease. One died of embolism followi £ 
of several weeks. Another followed too violent massage; the patient was ill { 
time and finally recovered. The third case had frequent recurrences and seer 
in danger of embolism, so Doctor Homans tied the femoral vein in Hunter anal, f 
it seemed to him there was no way a clot could arrive at the lungs from t leer 
vessels of the calf except by way of the femoral veins. For in the veins communicating 
with those of the surface the current is from without inwards, the veins in any case 
are small, and so, if one ties the femoral vein, there will be no embolisn In the 


treated by ligation recovery was rapid and satisfactory. 

That brings up the question of whether the ligation itself may not be 
trouble. He was quite sure that thrombosis in veins, whether normal or | 
will almost always progress toward the heart until a strong current is reached, so that 
if one is to ligate a vessel to prevent the extension of clot, on the whol 
ligate near an entering branch. Doctor Matas had suggested that in connection wit 
ligation of artevies, but it is also true of the veins. One should ligate near 
near an entering branch. He brought up this question, which is rather a f ne 
perhaps, as to where the ligation should be performed, because it may be tru 
of these cases that the thrombosis is due to a factor, in any particular patient i" 
we know nothing, and the thrombosis is likely to continue unless one takes 


so conduct the operation that it will be the least likely to continu 


Dr. Howarp LILIENTHAL (New York City) remarked that he had for 


been advising that in the cases of cesophageal injury with or without pertorat pat 
ticularly on the right side, when the patient has fever and other signs of sepsis, esp 
cially when the blood gives a positive culture, the major axygos vein should | 

and cut through a posterior mediastinotomy. One instance seen by him 
about thirty years old, had swallowed a fish bone. The characteristic signs epsis 


were present but this operation was refused 
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and internal iliacs and even the vena cava, as this has been carried 


cases Of progressive post-operative thrombosis and puerperal pel 
ielded encouraging results \part trom the gravity of the intervent 
tions under which it is performed, the uncertainty of reaching the limit 


phlebitic process has deterred surgeons from adopting preventive ligati: 
in the deep veins as a regular procedure 


Doctor Stone has done well to caution against overconfide1 


benignity of the superficial saphenous thromboses These are usually ri 
paratively free from the risk of pulmonary embolism. While this is true 
4 the cases there are too many exceptions to permit one to disregard 1 


In connection with Doctors Ochsner’s and Garside’s paper, | 
lament a tatality from pulmonary embolism caused by the 


i€ inject 


cubic centimetre of quinine urethane into a varix of the internal sapl 


was a healthy, robust man of forty vears and the varix stood out a 
which did not involye more than five inches of the vein The inject 


diate notable consequence, but withi 


week the patient developed il 
thrombophlebitis of the deep femoral veins with pain and gre: 


] | it I 
limb. The injection evidently started a phlebitis which rapidly ext 
superficial to the deep veins by the communicating branches hi A 
siding and the patient improvi in general, when, at the end of the tl 
*he had developed the phlebitis, he died suddenly in a paroxysm of dyspna 
distress. He was reading a newspaper calmly when the embolus cam 
a minute he was dead 

This is about the thirtieth embolic fatality following sclerosing é 
veins that have been recorded in the literature He was confident t 


be much increased if the unreported cases were added. 
Embolism and infarction 1 be regarded exceptional oc 
number of the recorded fatalities is pitted against the hundreds of tI 


that are being injected all over the world with 


seeming impunity But 


such as he related is sufficient to make one wary of all statements 


innocence and satety of the sclerosi intravenous injections 

Doctor Bee r, in his adn irabl study oft the azygos system, has openes 
in regional phlebopathol: g and w veiled one ot the most hiddet rece 
frequented paths of the venou rculation in so far as the diagnosti 
pathologist are concerned 

In connection with the symptomatology of the azygos vein, Doct 
attention to a sign which is frequently observed in the physical exar 


chest and which he had interpreted as evidence of stasis or prolor 
| 


azygos system. This sign usual presents itself as a capillary venou 
form of a fine delicate network of dilated vessels which somewhat r 

araneus Or a caput medusz or fine scale, spread as a narrow str 

ot the intercostal spaces on bot! ides of the chest It appears usuall 

of the sixth, seventh, or eighth interspaces. The appearance of this net 


that it is constituted by cutaneous radicals of the intercostal veins 
only when there is a persistent strain or obstructive stasis of th 
caval veins 

They appear in adults or individuals past middle age, more oft 
viduals and working people who carry heavy burdens. Clinically. tl 
some intrathoracic cause of interference with the upper caval and az 
These capillary ectases are so fine that they usually escape the observatior 


themselves. These capillary networks must not be confused w 


varicose veins which develop as a compensatory collateral circulation in 
nent caval and portal obstructions Their close relation to the diaphr 


ments has suggested the name “Corona Phrenica” by which it 
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line and wrapped up in three woolen blankets. (Fig. 2.) At the end of one how 
skin-temperature measurements were again taken. The coverings were moved only 
sufficiently to apply the applicator to the skin so that the readings obtained would } 


as nearly as possible the skin temperatures as they existed under the coverings 


Data.—The response obtained from a representative group of six of the 


normal men and women is presented in Tables | and II. Columns A show 
the skin temperatures for the exposed period, columns B for the covered 
period. The averages of the skin temperatures at the various body points 


are plotted as curves on Chart 


for the exposed period, the followi; 
facts were elicited : 

prevailed on the trunk, the lowest at 
the tips of the extremities, with greater 
differences occurring at lowe! 

mental temperatures 

(2) A progressive lowering of 

skin temperature of the extremities o 


curred from the proximal to the dista 


more marked in the lower than in th 
upper extremities. In general, ther 
was also a slight progressive lowerir 
of the skin temperature from the 
the first to the fifth digits 

(3) In many instances undet 
paratively similar environmental cot 
ditions there was a fairly close approx 
mation of the skin temperature of th 
same body point on different individ 
uals. This fact is demonstrated by con 
paring subjects G. J. with E. S., A. B 
with I. J., V. C. with E. G 
Fic Points of skin-temperature measurement (4) 





Under essentially similar et 


vironmental conditions, differences occurring in the skin temperature of the 


same body point on different individuals were greater towards the tips 
the extremities, and were more marked in the toes than in the fingers. Ex 
amples in comparing subjects |. G. with J. B., V. C. with E. G. 


(5) Under similar environmental conditions the trunk points on met 


and women were approximately the same, while lower temperatures prevailed 


on the extremities of women than men. Example in comparing subject G. | 


with A. K. 


(6) No constant figure was found as a correction factor to correlate 


the differences in the skin temperature of individuals to different environ 
mental temperatures. 
720 


From an examination of the data 


(1) The highest skin temperatures 


points measured. This gradient was 
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Comment—We will confine this discussion to the facts pert 
points we wish to emphasize in this paper. Benedict, Miles 
in 1919,” demonstrated that on exposure of the body to moderate te; Der 
tures there prevailed higher skin temperatures on the trun! 


extremities. Morton and Scott*° consider this phenomenot 
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“vasoconstrictor gradient.” Variations in the gradient were mo 
the tips of the fingers and toes. We consider measurements of the s 
temperature at these points to be particularly informative of 
vasomotor tonus. Under well-controlled conditions the measure 
amplitude of such variations can be used to record stimulation 
of the sympathetic nervous system.® 

Since lower peripheral skin temperatures were found on womet 
on men it was evident that the peripheral vasoconstrictor gradient 
marked in the women. Benedict and Root’ observed this same p! 
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taken into consideration, as was also a possible variation in cond 
the inner temperature. To avoid these two factors as much 
Reichenbach and Heymann chose the forehead for the point of 
tigation. Our data show that the skin temperature of the hand 


presents the greatest magnitude of variations of all skin temperatin 


body, undoubtedly due to frequent variations in vasomotor tonu 


fore, the hands and feet with the sympathetic nervous system cont: 


would be the worst possible location to expect to apply a constant 
a correlation of skin temperature with environmental temperature 
The data from the covered period, recorded in columns B 


and II and the average in Chart 1, showed: 


(1) The skin-temperature measurements for the men wert 
mately the same on the trunk and the extremities, generally aboy 
and more commonly between 34.0° C. and 35.0° C. Rather marke 
occurred on most of the subjects 


(2) The response in women varied somewhat from that i1 


skin temperature of the well-covered trunk points of the women clos 


approximated the 33.0° C. to 34.0° C. of the trunk points on the met 


skin temperature of the upper extremities of women were slig 


than those of the men, the average, however, being above 32.0° | 


lower extremities the difference between the sexes was more marl 


average for the women being above 30.0 C EK xcepting* the femal ib ye 


\. B. and M. G., the level of the whole average response for wot 


be above 32.0° C 


Comment.—Benedict,'* in 1925, demonstrated the high unit 


temperatures prevailing after a night in bed with adequate bed clot 


have produced the same result in a shorter period of time, pri 
siderably aided by the rubber sheet. 
15, 16, 17, 18, 19, 20, 21, 22 


Several investigators!* have shown that 


individuals the release of peripheral vasoconstriction by paraly 


sympathetic nervous system with local or general anzsthesia result 


temperatures about 33.0° C. or above in the area involved. \ 


Scott'® consider this temperature to be the low limit of the nor 


when all vasoconstriction is removed and have applied to it the ter 
vasodilatation level.” Brown**? previously showed that with 


fever high uniform skin temperatures prevailed. It is evident tha 


mately the same skin temperatures were reached in our normal 


*In the series of fifteen women studied, five showed definitely lower pet 


temperatures at the end of the covered period than the remainder of the 
five stated that their feet were usually cold after a whole night in bed 


Their peripheral pulses were normal to examination. The inclusion 


; 


\ 


subjects, A. B. and M. G., in the data presented reduced the low level of the 


from 32.0° C. to 30.0° | 


; 
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(1) The value of the procedure in differentiating spasti: 
peripheral vascular occlusion. 

2) A comparison of the result »f this test with other « 

(3) A comparison of the skin temperatures obtained wit! 


those following sympathectomy. 


In Chart 2 are shown the results of skin-temperature studi 
man, aged sixty years, who complained of pain in the right foot 
a small area of gangrene about the right great toenail he et ment 


response B showed a failure of the skin temperature of th 


reach the normal level of 33.0° C. and an occlusion ind 
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B -ENVIRONMENTAL RESPONSE x 

C - TYPHOID VACCINE. MOUTH TEMP 39.1°C 

D - SPINAL ANESTHETIC 








The skin temperatures of the left foot were nearly up to t 

\ comparison for the right foot of curve B with the exposure 
curve A showed a difference of about 1.0° C., indicating a ne 
of vasoconstriction present. There was an extremely close 

of the environmental test with the skin temperatures followit 
cine indicated by curve (¢ With spinal anzsthesia the skit 
were generally lower, the levels for both feet were approximat 
showing, according to this test, the same degree of circulatior 
environmental response, with typhoid vaccine and clinically, 
of the left foot was definitely better than that of the right ry 
lower skin temperature of the hands, after the spinal anzsthet 
ably largely due to the psychic trauma associated with the 

this anesthetic. The results of the tests clearly showed that 
vascular occlusion was present in the right leg. 
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Chart 5 presents the application of the environmental respons« L girl 
aged nine years with a peripheral vascular disturbance associated with 
paralysis of the left leg from an old anterior poliomyelitis Che entire 
absence of organic vascular occlusion is shown by the level of the ski 
temperatures in the environmental response reaching the normal in curve 
Following a left lumbar sympathetic ganglionectomy the skin temperatur: 


of the left foot, as shown in curve C, closely approximated the | 


environmental response. 
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BODY POINTS 
A-EXPOSURE TO ROOM TEMP 25.0C FOR ONE HOUR 
B-ENVIRONMENTAL RESPONSE 
C-FOLLOWING CERVICO-DORSAL RAMUSECTOMY AND GANGLIONEC TOMY 
EXPOSURE TO ROOM TEMP 25.5°C FOR ONE HOUR 
Comment.—During the past two years in a study of thirty individuals 
with clinical evidence of a peripheral vascular occlusion, there was 
patient on whom the results obtained with the environmental test neithe 
agreed with the clinical impression, nor with the result of other tests use 
This patient, a male aged forty years, had marked vasoconstrictiot 
matic origin, secondary to a fracture of the first metatarsal three years 
previously. Maximal rises in temperature of the extremities occurred wit! 
spinal anesthesia and a posterior tibial nerve block. The routine enviro 
mental response did not reach the normal level in spite of evidence that this 
should have occurred. The test was repeated with the addition of a hot 
water bottle at 50.0° C. to the feet for the first half-hour of the covered 
period with a result at the end of the hour in accord with the other tests 
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Here a rise in the skin temperature occurs as a result of the te 
to the normal level, indicating the presence of some organic oc« 
some vasospasm. The value of a sympathectomy is determined by 
tive amount of organic occlusion present. The early cases of 
angiitis obliterans are in this class. 

None of the tests previously presented is entirely free from 
features and many of them require hospitalization. We do not 
their general application to be as simple as the one we are a 
Fundamentally, the environmental response and the other different 
are means of determining the presence or absence of organic vascul 
sions. The presence of vasoconstriction is also shown but whether: 
this is pathological can be determined only by clinical observations 
so many factors may cause a variation of the degree of periphe: 
constriction present that a measurement during exposure of the b 
moderate room temperature reveals nothing concerning the magnituds 
process at other times. It therefore does not seem worth whil 
practice to expose the patient for the hour period. The important 
ments are those made in response to the high environmental tet 
during the hour under covers as these are the indices of the p1 
absence of organic occlusion. Adopting this view we frequently h: 
ened the test to the covered-hour period, We have occasionally use 
temperatures of 30.0° C. or more as a substitute for the rubber 
blanket coverings but it has been slower and, less reliable in pro 
uniform peripheral vasodilatation. The physiological response of th 
eral vessels to high environmental temperatures should be constant 
coverings are simply a convenient method of providing a fairly 
suitable environment. 

SUMMARY.—A simple method of study, requiring no special 
excepting a thermocouple for the measurement of skin temperatures 
sented as a test for the presence and degree of organic obstruction 
of peripheral vascular occlusion. The test is based on the factors 
physical regulation of body temperature and fundamentally is 
temperature response to high environmental temperatures. 

In Part I the skin temperature response of normal subjects 
room temperatures and to the high environmental temperatures prey 
under a rubber sheet and woolen blankets was established. Under the 
condition uniformly high skin temperatures were found. These tempet 
were approximately at the “normal vasodilatation level” of 33.0° | 
by other investigators as a result of paralysis of the sympatheti: 
system with general or local anesthesia. Evidence was presented 
extremities play an important part in regulating the dissipation of bod 
in response to changes in the environment by varying the amount 
constriction or vasodilatation. 

In Part II the application of the procedure to subjects with perip! 
vascular occlusions showed that a failure to reach the normal vasodil 


730 


























nine ¢ 
to the 
1dvor 
ne s 
uWay 
( J] 
the \ 
f 4 
14 
SIO! 
yeniel 
Sent 
ben 
S 
v 
\ 
~ 
y ‘ 
Tol 
Banas 
3) 
~ 
\l 
hk 
at 
Cohet 
r 
i (i 
L1)Se 
\\ ; 
\) { 








COLLER AND MADDOCK 


‘Brill, S., and Lawrence, L. B 


Following the Indt 

vol. xxvii, p. 728, 

'*Morton, J. J., and 
strictor Activity in 


* Scott, W. J. M., and 


the Extremities under 


Anzsthesias. Proc 


“de Takats, Geza: The 


ANNALS OF SURGI 
"Scott, W. J M., and 

and Occlusion in 

October 24, 1931. 


“Brown, G. E he 


ction of Spinal Anzsthesia 


1930 


Scott, W 


the Lower 


Morton, 


J 
Nitrous 


Soc. Exp 


Changes in ‘Temperature 


Extremities. 
J.: Obliteration of the Vasoconstrict 
Ether and Tribromet 


Differentiation « 


RY, vol. xciv, 


Morton, J 
Ambulatory 


Treatment 


ties. Jour. Am. Med. Assn., 


* Tusk, Graham: The 


S\« rence ot 


of 
vol, Ixxxvil, p. 370, August 


Nutrition. Saunders, p. 133, 


Proc. Soc. Exp. Bi 


M.: The Measurement 


Jour. Clin. Invest., vol 


Oxide-Oxygen, 


of the Lower 


t Sympathet 


Biol. and Med., vol. xxvii, p. 045, 193 


f Organic and Spastic 


p. 321, September, 1931 
The Differentiation of Peripheral 


Patients. Jour. Am. Med. Assn., vol 


Peripheral Vascular Disturbances 
1Q20 


Philadelp! 


732 


Art 


LS 
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vessels should no more be traumatized than boils or other infecti Vet 
when the reasonableness of advice has been made perfectly clear and under 
standable, the actual observance of it must be watched and checke til one 
is sure that he has obtained the patient’s maximum interest and « 

General instructions will not be carried out until the details have bee: 
frequently checked that they become a matter of routine and co: 
sciousness on the part of the patient. Commendation, of cours¢ e] 

to secure interest and c operation, but usually it 1s quite essential t eC! 
that some detail of treatment might be improved or changed at « 


“The feet are cold; you had better wear two woolen socks durit 

weather.” ““The skin is somewhat rough about the heel and | 

can grease that part a little more thoroughly.” “The seam of your sock 
making a groove on your toe or foot ; you had better have some seamless 
ones knitted.” “A quart of water is not enough; you should not 

than three quarts in the twenty-four hours.” “The end of your to 

’ 


little white as if a blister may be going to form: you should. st 


for a couple of days.” “These shoes are too tight; you must get 
ones.” “How much do you move your toes when you are standing 
electric pad in your office would be helpful.” These are but a fe 
many ways that one may keep a patient interested in these details 
become a matter of a fixed routine with him. A good index of one’s success 
along these lines is the development of ideas or the offering of su 
on the part of the patient His interest is then definitely aroused; tre 
quently he makes real contributions toward the treatment of his ow: 
tion. The treatment of peripheral vascular lesions becomes most 
only when there is complete cooperation of the patient. 

The fact that the vast majority of cases of peripheral vascul 
are seen or diagnosed only after some serious complications, such as 
and gangrene, have appeared, should lead to a determined effort 
medical profession to make earlier diagnoses and, thus, to institute tre 
ment and to enlist the patient's cooperation which would undoubted! 
the incidence of complications that so frequently mean the loss of | 
ties. The early adoption of a routine care and the simpler treatment 
make unnecessary many amputations; many patients who now los 
ties would live out their lives without serious or tragic peripheral | 
The routine examination of all peripheral vessels would result 
earlier diagnoses; the true nature of many cases that are now tr 
weeks, months and years for pain, fallen arches, and cramps would 
lished. If it were the rule to record the pulse from an examinatior 
pedal rather than the wrist pulses many more cases of early vascul 
would be detected. 

It is important to determine the level of a resting extremity, whi 


result in the optimum circulation. <A little reflection on the various grades 
of peripheral vascular deficiency makes it obvious that this optimum level 
must be determined for each individual case. The actual force behind th 
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the tissues of the foot suffer a reduced nourishment. If, on the other hay 
the foot is elevated above the level of the heart it becomes blanched 
cadaveric in appearance and its veins become collapsed, usually peal 


as grooves in the skin. The weight of gravity of the column of arterial bloo 


IS seriously reducing the amount of blood that can be forced into the capi 
lary bed and the tissues suffer a reduced nourishment. In the one instance 
it is the back-pressure of the venous blood that is harmful; in the othe; 

is the back-pressure of the column of arterial blood. Somewhere betwee: 


these two extremes is to be found the point of maximum circ 
consequently the greatest nourishment of tissues. We believe tl 
be at the level where the veins are neither collapsed nor distended, wher 
they are visible and apparently on the same level with the surface of th 
skin. This can be determined by the slow elevation of an extr 


has been allowed to hang down until the veins become fully distet 


a certain point, usually three to six inches below the level of the rt, the 
pressure within the veins can be seen to give way suddenly N 

point of this observation they will assume a capacity that neither diste: 
nor retracts the skin (Fig. 1.) This is an observation that the 

can make and in which he takes a great interest. Once the level of opti 


circulation has been determined and the patient made to realize its 


he will usually endeavor to place his affected extremities at the best lev 
whenever they are at rest. Many of my patients try to observe this positi 
of optimum circulation whenever they are sitting or lying dow: 
library, office and at the dining table, on the couch and in bed 

For some reason there is a fairly general impression that it ses 
peripheral vascular disease the affected extremities should be elevated w 


above the level of the heart. In search of a reason for this practi 


wondered if it has not been adopted from the practice of high el 


badly infected or cedematous normal extremities. The problems are 
course, in no way similar. There can be no question that many extremities 
are unnecessarily sacrificed as a result of rest and elevation far above 
level of optimum circulation. It is difficult for me to refrain from criticisi 


or comment when I visit hospitals and see all cases of arteriosclet 


suerger's disease of the extremities lying in bed with the affect 


white and cadaveric elevated on three and four pillows far above the lev 
of the heart. Gangrene in many cases is certainly being hastened by tl 


rather general practice. 


It is usually easy to demonstrate to a patient the value oi ert 
amount of exercise whenever infection and gangrene are not mitra 
indication. Voluntary movement of the ankle and toes will ofte: use 
striking improvement in the color of an affected foot that has heen allow 
to hang still until it becomes red and cyanotic. We make our patients sta 
for a few minutes and then observe for themselves the improvement whic! 
comes with movement of the toes and ankles. The congestion is usually 
accompanied by a subjective sensation of tingling or tightness. With th 
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I \ patient of ours who has apparently rec 


greasing of his skin. 
an attack of severe thrombo-angiitis obliterans has had mad 
lined trousers (lig. 2) to keep his legs warm when he is riding 
hunting ducks. By means of woolen socks worn day and night, « 
ers in his car and at the office, he never allows his feet to get 
time there were weeks when it seemed certain that he would 
any time; now he plays golf and tennis, rides and hunts as 
\nother patient suggested and secured the fleece-lined shoes illust1 
3 hese are just a few examples of the fruits of interested and 
patients. Do not discourage this initiative and interest. Let | 
and tell you the 


] 


vou would Ik 








Success will be 


cause these 
ideas and th 


ways be handled 


I , Sheep-skin boot ! egging designed by a patient with throml 


ind leg warm when riding or hunting 
Fi \ shoe lined with wo ggested and used by a patient to kee 


winter months 


lose patients’ respect and admiration. Besides, how many doctors 


the time to details, the patience and effort to accomplish these et 

There do not appear to be any harmful effects from overh 
the contrary, it is our belief that sweating of the extremities is 
not only to improve the delicacy of the skin and the inflammato1 
beneath it, but to help the actual nourishment of the tissues. | 
seems to hasten the disappearance of the board-like rigidity 
and fingers. 

It is scarcely necessary to stress the seriousness of wounds a1 
of the extremities in association with peripheral vascular diseas« 
appreciated. It could be better realized by patients to the end 
would seek treatment or advice for the most trivial wounds, bli 
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We have had a few instances which strengthen our belief in the funda 
mental principle that trauma, in the presence of inflammation, ma harn 
In thrombo-angiitis obliterans, especially, the vessels are inflan 
the more acute cases the patients are frequently conscious of | in the 
popliteal and other vessels. In one instance the taking of blood-pressures j; 
the affected leg was followed by damage to the artery and rather sudde 


disastrous results. In addition to the direct trauma that a tour 
do to diseased vessels the temporary stasis of blood distal to it 

tainly encourage the extension of a thrombotic process. The possi 
incident to certain forms of exercise (example, horseback ridi1 


passive massage should always be considered. 





Fic. 5.—Illustration of a method of anchoring tendons to their sheaths whet 
or gangrenous toes This method avoids a wide retraction of the tendor ind 
spreading of infection into the foot 


In the cases of amputation for gangrenous and infected extren 


associated with primary vascular disease, we have usually employed the us 
of double tourniquets, performing the amputation between them Fig. | 
This technic prevents the back-flow of the blood and lymph from the infect 
extremity into the field of operation and thus should lessen the chances 
infecting the operative wound. The necessary manipulation of the infect 


area during the procedure of amputation probably throws a g1 
organisms into the blood and lymph which would be spilled into the opet 


field if the distal tourniquet were not used. In those cases of amputatio! 
necessitated primarily by vascular diseases, we do not take the risk of th 
possible damage of the proximal tourniquet; the distal one alone is used 
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employing oscillometers, tourniquets, efc. The control of pal 


drugs and peripheral anesthesia has not been discussed. 
An attempt has been made to emphasize the value of wl 
called the details of the general treatment of peripheral vascu 


which the author thinks are important but often overlooked. 


objected that many of the things that have been discussed a1 


( 


with the class of patients who seem to be most frequently affli 
them much more could be done than is now being accomplished 

The specific nature of any given case might call for alte: 
additions to what has been discussed. In the inflammatory, spa 
conditions which, with good care, tend to run a definite cow 
spontaneous healing and the establishment of a more or less 
collateral circulation it seems to me that the incidence of compl 
amputations could be materially reduced by adhering to wl 
designated in this paper “The General Care of Peripheral Vascul 
[ am not at all sure that a long period of bed rest would not be 
preventing the spreading and in hastening the healing of infl 
vessels as it is in the case of pulmonary tuberculosis. 

SUMMARY.—(1I) In the management of peripheral vascular 
of the utmost importance to secure and maintain the interest 
cooperation of patients. Fortunately, most of the therapy is r 
easily understood if only the time and patience are devoted 
its significance. 

(2) The position of maximum circulation of the affected 
rest should be determined for each case. _A simple method of 
this position is described. Too much elevation more effectis 
nourishment and more frequently causes gangrene than do 
dependency. 

(3) The effect of cold is evident from the high incidence « 
tions during the winter months. The affected extremities shou 
allowed to become cold. Moderate sweating improves the te 
skin and the nourishment of the tissues beneath it. 

(4) By means of baths, oils and greases the skin should be 
and delicate as possible. 


reate 


(5) The most trivial wounds and infections should be 
complications until they are completely healed. 

(6) Any form of trauma to inflamed or diseased vessel 
avoided by both the patient and doctor. The possible dange1 
tourniquet and blood-pressure apparatus are discussed, as well 
forms of exercise and passive massage. 

(7) In order to teach patients the Buerger or Allen voluntary 
a short period of hospitalization is probably desirable. 

(8) Amputations performed between two tourniquets for gat 

and infected extremities probably reduce the incidence of infectior 
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OBSERVATIONS ON SYMPATHETIC VASOMOTOR PATHWAYs 


By Asuitey W. Oucurerson, M.D., Samuet C. Harvey, M.D.. 
AND Heven G. Ricuter, M.D. 


or New Haven, Conn. 


DuRING recent years there has been a widespread interest in t urs 
treatment of a group of diseases which manifest themselves by 
of the sympathetic vasomotor system. While the good result owi 
operative procedures have been steadily increasing, they have lw 


fulfilled expectations. This may be explained, in part, on the b 
selection of cases and as more exact means of demonstrating 
dysfunction have been developed the results from operative pro res 
the sympathetic system have accordingly improved. Another source of ert 
has been the use of operative procedures by which the sympatheti 
pathways have not been adequately removed or interrupted. Thi 


ticularly evident during the developmental phases of the surge: 


sympathetic nervous system. While the need for more exact oper 
procedures has stimulated investigation of the pathways by v thes 
fibres reach the peripheral blood-vessels the central connections 

pathetic ganglia have not in recent years received as much attent 


the purpose of this paper to report some observations on the cent: 
tions of the sympathetic vasomotor fibres in man as_ well 
tory animals. 


Case Recorp.—Symptoms suggesting Raynaud's syndrome wit 
motor dysfunction and superficial gangrene of the right hand and left foot D 
sympathectomy right arm and lumbar sympathectomy left leg. Relief 
six months later novocaine injection of peripheral nerves caused ris¢ 


right arm and left leg 


Admission —March 17, 1931 (Unit No. A-849), Mr. A. B 
referred by Dr. Wilder Tileston, of New Haven, with the compl 
ulceration of the left great tox 

Anamnesis.—The patient, a plumber, had been in good health until 
noticed “rheumatism” in his legs. (Noted as stiffness and pain on arisi 
and relieved by exercise.) In 1929, he developed pain in the calves 


walking about a hundred yards, the pain always being relieved by rest 
increased until about six months before entry to the hospital, at whic! 
sulted an orthopedist who prescribed arch supports which completely rel 
in his legs. Coldness of the feet was first noted in December, 19209 
exposure while out of doors. During the year preceding admission hx 

color changes of both the hands and feet. This was particularly marked 
after exposure to cold water, when they became very cyanotic Four 
admission several small blisters developed on the first and fifth toes 
These blisters discharged a small amount of serum and on healing left 
skin which for some time remained tender. Some of the larger of these blister 

into ulcerative lesions which healed slowly Coincidental with the skin ! ns 


developed a dull throbbing pain in the left great toe. 
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caine just below the malleolus, and, as shown in Chart V, ther 
rapid rise in the temperature of the foot accompanied by subjectiv: 
dence of vasodilatation. There was some difficulty in demonstratii 
in the right hand, and the temperature changes were never as gré 
were likewise present (Chart VI.) These findings suggest that 
motor fibres intact in the peripheral nerve to the extremities and 
blocked with novocaine that there is a release of vasoconstricti 
rise in temperature in these extremities. Because of the extent 
cedures and the number of ganglia removed and because of 1 
obtained after operation, it had been thought that the sympathet 
the extremities had been interrupted. The above findings suggest 
pathetic pathways which are not interrupted by the usual operat 
seemed desirable to further investigate this phenomenon by exper 


tory animals. 
OBSERVATIONS ON SYMPATHETIC VASOMOTOR PATH 


It is not within the limits of this paper to completely revi 
been done in determining the course of sympathetic vasomotor { 
mals, but rather merely to present a summary of the findings 
which will later be reported elsewhere in detail. Dogs were 
because of the fact that most of the previous investigations 
motor fibres have been carried out on this animal In recent 
which sympathetic vasomotor fibres reach the peripheral blood 
paravertebral chain have been carefully investigated Since the 
anatomists and physiologists, namely Gaskell, Langley, Baylis 
at which the sympathetic vasomotor fibres leave the spinal 


I 


sympathetic chain have be nsidered well-established facts 

of his investigation using the cat as a laboratory animal he 
demonstrated the levels at which connector fibres left the 

the spinal roots and stimulate these at various levels; at th 
appearance of sweat droplets on the footpad. He also used some 
footpads in which flushing as a result of vasodilatation could be ol 


anatomical methods, and in the dog studied the distributior 
fibres in the anterior roots and the relation of their distributio1 
presence of these fibres in the gray rami Bavliss and Bradfor 
the experimental animal, studied the effect of stimulation of indi 
measured by the increase in size of the limb contained i 
studies all indicated that the majority of the sympathetic vasomot 
cord in the anterior root from the level of the first thoracic t 
lumbar vertebrz. 

In the experiments carried out in this laboratory, the temper 


feet were used as an index of the blood flow in t 


1 ' 
ne extremitie it 


dogs under amytal anesthesia when the femoral artery was 
ligament there was a fall in the temperature of the extremit 
spinal cord was transected in the thoracic region there w 
temperature of the extremity It was also found that transect 
as the fifth or sixth lumbar vertebrze resulted in an immedi 
of the foot as shown in Chart VII. 


The work of previous investigators had shown that th 

rt k of | tigat had sl that tl 
left the spinal cord between the level of the tenth thoracic and tl 
Inder the same conditions as previously stated it was foun 
Under tl lit ly ted it four 
were sectioned extradurally from the level of the eleventh thoraci 
there might or might not be a rise in the temperature of tl 
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supplying the sciatic nerve only was sectioned, namely, from the fourt 
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vasodilatation. Temperature studies were carried out over a period 

general it was found that this vasodilatation became less and less m 

period from two to six weeks following operation the temperatur« 

tomized limb, when the animal was kept in a constant environment of 70 

the same as the normal limb. If the sciatic nerve was then packed 
752 
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THE QUANTITATIVE DETERMINATION OF VASOCONSTRICTOR 
SPASM AS A BASIS FOR THERAPY IN PERIPHERAL 
ARTERIAL DISEASES * 

By Joun J. Morton, M.D. 
AND 
by invitation) W. J. Merie Scorr, M.D 
ve Rocnester, N. ¥ 


THE realization that spasm plays a part in a considerabl 
the common peripheral arterial diseases mace it necessary to di 
for measuring it. The first attempts were naturally concer: 
the demonstration that vasoconstriction was or was not present 
case under study. These qualitative tests had a definite plac 
to the profession the importance of spasm in the pet 
diseases.' *: *: 4 

The methods generally adopted to bring out the presence 
spasm depend upon surface thermometry and tests whicl 
vessels from the influence of sympathetic vasoconstriction. [1 
first to develop a convenient and rapidly responding typ 
mometer. It was also essential to recognize the factors whi 
the application of this instrument. If the external physi 
kept relatively constant, then surface temperature would offe1 
gauging the volume and velocity of the blood flow throug! 
areas. All these conditions had been fulfilled by careful 
many laboratories.”: ® 

It seemed to us to be of the first moment to establis! 
controls and standards \ccordingly, our original investigatiot 
upon subjects with normal peripheral blood-vessels. Constant 
conditions were established and tests gradually evolved whic! 
record the response of the normal vessels when released fron 
of the sympathetic vasoconstrictors. In this way, the no 
level was defined. It was recorded as the maximum surf; 
attained when all sympathetic vasoconstriction had been rem 
priate measures in the area tested." 

The most convenient method for testing that we have 
duction nerve block.*:*® The level for conduction block anzesthe IS 30.5 
C. (89.9° F.) at a room temperature of 20° C. (68° F.) he 
of establishing the vasodilatation level is apparent. Without it 
normal base line or control. With it, we have a mathematicall 


rine ; e Tespol 


figure, so that quantitative estimations are possible, in comp: 


* Expenses of this investigation were defrayed by a grant from the F! Rest 


Fund of the Rockefeller Fcundation. 
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Case I.—F. G., No. 46101, a man, fifty-four years of age, was seen be 
attacks of intermittent claudication, on walking. For several months hi 
mild pain and cramping in the calves, especially on the right sid 
prominent when he was exercising or going upgrade. The pain on the 


as far as the hip and groin at times. Otherwise there were no sympton 


smoked about thirty to forty cigarettes a day Examination showed 
well-developed man he positive findings centred on the peripheral 
The brachial blood-pressure was 124 systolic, 72 diastolic There were 
sclerosis in the vessels though the walls could be palpated. The right 
were cooler than the left. The right dorsalis pedis and posterior tibial art 


be palpated. Even the right femoral and popliteal arteries gave only 
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Fic. 1 Case I.) Nerve-block anaesthesia demonstrates that 
cular insufficiency is partly due to occlusion but mainly to spasn 
occlusion index is ( Lumbar ganglionectomy would undoubte 


prove the circulation in the right foot but the complaint was _ tor 
the major operatior 


Pulsations could easily be made out in all the major arteries of the left 
Rontgen-ray examination of the lower limbs showed no definite evidenc« 
of the arteries. When the right posterior tibial nerve was injected with 
procaine, the surface temperatures in the anesthetic areas showed a pr 
29° C. This indicated an “occlusion index” of 1.5° C. and the presence 
element of spasm. (Fig. 1.) 

lhe symptoms in this patient were of moderate degree. HH: 
about for his usual activities without embarrassment. The crat 


brought out only by exceptional activity. Should he be subjected 
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be improved by suc! procedure. Lhe risk ot the opera 


natient should be carefully weighed against the bene! oO De 
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pneumonia. After a critical period of about one week he gradually impr 
discharged about one month after entry 


There was obviously some improvement in the circulation of the rig 


operation, as the surface temperatures were distinctly higher than thos: the left 
The response was almost to the normal vasodilatation level on the right ( G2, 
operation the function of the right leg has improved, while that of 

become more impaired. He can now walk as far as a quarter of a mile wit t oettis 
symptoms on the operated side. Claudication is then present on the unoperated 
which limits his activity There is a considerable variation in the condit 


he is much better than at others. He has had two small areas of te: 
right calf which probably represent migratory phlebitis. The right foot re: 
and dry in decided contrast to the cold, damp, cyanosed left extremit 
temperature on the right great toe is consistently at 29° C. to 30° ¢ 
left great toe it is 23° ¢ to 24 ( 

The value of the pre-operative quantitative determinations is 
strated by this next patient, who gives the average result to be expecte 
after operation. It is usually possible to be certain that the post-operative 
result will closely correspond to the pre-operative quantitative determinatio 
This has been our experience in the great majority of instances. The post 
operative surface temperatures usually record a little higher than th 


pre-operative nerve-block test, which is to be expected. In working out th 


nerve-block test we found that it did not give quite as high surfac: 


ture readings as those following spinal or general anesthesia 


Case V.—N. C., No. 53908, a Russian Jew, forty-eight years of age 
to the Strong Memorial Hospital in January, 1932. He had been in the hospital a few 
months previously because of chronic bronchitis, asthma, chronic tonsillitis 
These ailments had followed an attack of typhoid and pneumonia thirty year 
While he was on the medical service he stated that he had had pain in the 
of the right leg and pain along the right shin bone when he walked about 
He also claimed that his feet became quite cold at times. There had been pa 
in this leg also, and a sense of tiredness in it on exertion 
Examination revealed that the feet were cold and bathed in perspirati 
was no pulsation of the right dorsalis pedis artery made out aithough the 
an excellent pulse. Pulsations could be easily demonstrated in the other arter 
limbs. When the patient was nervous or was in a cold room the right 
became markedly cyanosed 
When both feet were elevated and the toes exercised, the right great 
a cadaveric color. When the feet were dependent there was a cyanosis of thi 
Rontgen-rays showed no definite calcification in the walls of the right dor 
artery but possibly a little evidence of sclerotic changes in the posterior tibi 
Examination was negative for diabetes and syphilis 
The right posterior tibial nerve was injected with I per cent. novo 
was a rapid rise in the temperature in the toes and sole to the normal 
level. This was interpreted to mean that the circulatory deficiency was on a 
strictor spasm basis. Sympathectomy was advised but refused. 
He was discharged from the hospital but when he began to resume 
he also had trouble in his left leg. Both feet were cold a greater part 
The cramps and pains continued if he walked for any distance He noticed that 
toes had a purplish color when the feet hung down. Just above the left ankle, the leg 


became hot and swollen. He felt a weakness in both legs. He reéntered the hospi 
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A vasomotor test under nitrous oxide-ether anesthesia gave evidenc« 
of spasm, the surface temperature rising to 30° on the right great t 
rise to 32° on the left great toe. Rontgen-ray examination shows 
yblit 


calcification of the arteries. \ diagnosis of thrombo-angiitis 


Right lumbar ganglionectomy was done by the anterior intra-abdor 

The operation was well borne and the immediate effects on the 
right foot were almost as prognosticated from the preliminary tests 
cyanosis were absent and the right foot remained of good color ot 
hospital. The surface-temperature readings on the right great tox 
operation were 28° C. and 29° C. as against the readings of 23° C—24° | 
big toe. The swelling was gone and the color better except in th 
when it still assumed a purplish hue. Five months after operation he 
pain under the left great toe. The skin over this area was swollet 
Eleven months after operation his right foot remained warm, pink and 


left foot was covered with perspiration, was several degrees coldet 





whiter than those on the right. There was also a slightly tender, subcut 
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Fic. 5.—(Case VI.) The immediate result (one month following 
to be as good as the pre perative determination indicated There ha ee! 
improvement as time goes ot The big toe appears to have reestab! 
by the development of collateral circulatior 
the right leg just above the ankle. This probably represented thromb 
evidence of migratory phlebitis still occurring even in the sympathect 
teen months after operation the surface-temperature readings on 
limb were at the normal vasodilatation level. There has been a 
improvement in the surface temperatures over a long time. This seen 
establishment of better collateral circulation. (Fig. 5.) 
An unusual but gratifying result is occasionally observed wh 
an immediate post-operative improvement better than the qu 
operative test would lead us to look for. This unexpected imp 
occurs only in small patches and is not a general phenomenon ovet 
denervated area. It must not be counted upon as there is no w 
when it will occur. Fig. 6 shows the progressive improvement in 1 SI 


areas. It brings out also very well that the initial temperature r 

be widely separated, varying in their height with uncontt bl 
factors. The patient should be left exposed for at least an hour 

to Benedict® in order for the surface temperatures to reach stabilit 

has not been practical but we have adopted a half-hour period at const 
temperature conditions before making readings, in this way getting at leas! 
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Anesthesia of the left posterior tibial nerve was carried out It - 
rise in the heel and sole and a delayed and incomplete rise in the toes Phe mner 
of the great toe reached only 26.5° C., an indication of a considerable deg 
to the blood supply. A diagnosis of thrombo-angiitis obliterans was 1 \ 
lumbar ganglionectomy was done by the anterior abdominal approach 
tive recovery was satisfactory. There was a decided improvement over t 
determinations almost immediately following operation. The surfa tf 


recorded within two weeks indicated a greater improvement than had b: 
in certain small areas—the great toe and parts of the sole. This could 
only by the general improvement in the collateral circulation immediate! 
these areas and the opening up of new channels in the areas themselv 
Two months after operation the left foot was warmer than the right 


the dependent position there was still decided rubor of the great tox 
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Fic. 6.—(Case VII.) This chart is more fully explained in the text rt 
abbreviated to save space There should be a thirty-minute control period bef 
significance. These charts illustrate the importance of the vasodilatation leve 
rise trom a starting point The nearness to 30.5° ¢ is much more significant 


rapid progressive improvement in small areas in this case 

from the burning pain in his toes, and the claudication in this limb had 
Surface-temperature readings demonstrated a progressive improvement in th 
through the subpapillary network. This collateral circulation had apparent! 
to the removal of sympathetic influences and the surface temperatures 
normal zone at the vasodilatation level. The left foot was in excellent cot 


months after operation. The ulceration had completely healed and the foot 


1 


The importance of the collateral circulation in any type of periphera 
ischemia whether due to occlusion or spasm cannot be overemphasized. T! 
has been recognized by the great master surgeons since the time of Huntet 
Halsted and Matas repeatedly have called attention to the significance 
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VASOCONSTRICTOR SPASM ARTERIAL DISEASI 

developing collatet iseases of the arteri [Treatment | 
henefit in proporuio the success ilating these channels M 
measures advocate for relief ot the peripheral arterial disord 

their ultimate object nulation of sufficient collateral networ! 
the tissues viable Le ind Reichert,’* recognizing this princi 

far as to te th rterial channels in thrombo-angtit 
Sympathet g| itfords the most continuo permane 
Hon ot the ‘ late? ( itor} Tt method yet proposes ( 
operative quantitat! ( | wl | Ww ¢ } ive spon Ores Ve ita \ 
estimate of the res e expected following removal of the syt 
vasoconstrictor ry radual genet improvement with time 
unusual immediate f Improvement in smal ireas in some case 
he taken catiol improved collateral circulation 

(ONCLI yN tua practice, t he immer Te results ( 1¢ 

sympathect y gen orrespond quite accurately to the pr 
quantitative determi! 

The mnie late | t-operative mprovement ! claudicatio1 
lly striking 

In some instances mmediate post-operative results as mea 
surface-temperature ngs are better than the pre-operative dete 
tions. This imme rovement usually confined to small art 
snota W cz { 

Late ( pel esults trequently demonstrate 1 slight ¢ 
improvement e-temperature readings iver the nre-on 
determinations undoubtedly dependent o1 in improve 
ateral circulatio1 

In thrombo-ang terans sympathetic ganglionectomy does 
ssurance of free ontinuation ot attacks ot migratory phil 
In our series recut hlebitis has been note« tairly otten in the 
pathectomized are ese episodes are usually selt-limited with s1 

us TeEMISSIO ) ( ptom \n occasional conservative amput 
| i digit be es 1 w he y pyrene supervenes It 1s our 1n re 
that under these circumstances the local amputation can be carried out wv 
more assul e that ll be successtul, and that re-amputation will 
necessary he improvement in collateral circulation to the adjacet 
following SV1 pat her | . probal Vy respol sible 

In any given case e actual or potential disability should be 
wainst the risk and pr se ot the Operatviol 

Both lumbar a1 ¢ il Symy thectomy are major operative proce 
which should not be 1 taken without strong indications for their uss 

In individuals he nitv vears oft age who complain ot ony 
degrees Ot claudicati | who exhibit neither severe pain nor imp 
gangrene, we advis« nst operation as being too radical 

attacks of arterial spasm, reli 


In individuals wit 
that the risk of operation outweighs the disability 


ha- 
neat, we believe 
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quently, we are very conservative in operating on the usu: 
Raynaud's disease. 
In dealing with the purely occlusive types of arterial disease, 


adopted in our clinic has been recently outlined by Pearse." 
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of the second thoracic nerve and peripheral rami arising from thx 
thetic trunk above this level, in addition to section of the gray ran 
stellate and middle ceryical ganglion with the brachial plexus 

Adson and Brown‘ state: “The strikingly maintained and unequivoca rane 
effects of the lumbar and dorsal sympathetic ganglionectomy in Raynaud 
to warrant the belief that surgical control in this disease is an accomplis 

Davis and Kanavel® describe a case of a patient who had Raynau 
right cervical sympathetic chain was removed There was a prompt 
the right upper extremity. Within nine days immersion of the har 
produced shortly afterwards a characteristic change 

Adson and Brown speak of failures in the upper extremities 
sympathectomy, but are expectant that division below the second 
would, according to Kuntz’s theory, relieve spasm in the distal artery 


Lewis” believes an essential factor is present in the peripheral ves 


also that in cases of cervical sympathectomy, digital arteries are expands 
and constricted by cold when innervation has been lost. He says 
digital vessels may be produced in Raynaud's disease by local cold after 


the sympathetic cord below the second dorsal ganglion and extirpatior 
inferior cervical ganglion The spasm of the vessels in this malady is } 
mal vasomotor impulse 
Morton and Scott’ say: “7he essential defect is a hypersensitiven 
ral vessels to cold. But the vasoconstrictor influences are powerful 
keeping up attacks, and their removal may be effective in prevention 
Spurling” reports that three typical cases of Raynaud's disease tre 
thetic ganglionectomy had relief in the upper extremities, but for a per 
eight months only. /n one case, a combination of trunk resection plus pi 
pathectomy of the axillary artery failed to effect a cure. 


In a case reported by the writer,” about seven months after bilateral « 
second thoracic and stellate ganglia, the result seet.ed all that was to be 
immediate improvement in color, increase in temperature and dryness of the 
with the very rapid disappearance of the beginning ulceration of the tip 
made it obvious that the blood supply was materially improved; and 
months, during which warm weather came, the patient had no further 
the symptoms present prior to the operation. With the return of col 
following an upset due to an experience of sudden alarm and fear, sh 
characteristic symptoms, and during the ensuing winter her diseas« 


marked. She has been able to tollow steady employment as a typist, but 


her hands to cold have caused her typical attacks. The immersion of her 
water of 60° F. would be followed in a period of five to ten minutes 
teristic changes. She states that sudden fear will cause her hands to « 
to a deep plum color. Physical influences, as cold to the hands, produc« 
symptoms of an attack. 


The lower extremities of this patient were greatly improved by lun 


onectomies, done ten days after the cervical ones, and have remained w 


warm and of a good color, without any local attacks during the entire winter 


It may be argued that the ganglia removed did not remove all th: 
pathetic fibres to the brachial plexus or that there is some other rout 
the fibres. The fact does, however, remain that by no method have sevet 
cases of Raynaud’s disease in the upper extremity been cured by the rm 


of sympathetic ganglia or nerves. Sympathectomies of a trunk gangl! 


or periarterial net do invariably produce some improvement, 
dramatic one. But a return of symptoms after a period of months 
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that are not too far advanced to have already serious redu 
supply to the foot a sympathectomy will be a satisfactory pl 
a case reported by the writer, a year and a half have elaps 
operation, prior to which he was confined to bed for pain 
gangrene of his feet. He was seventy years of age. Followi: 
lumbar sympathectomy no more opiate was administered. | 
entirely and the blood supply increased to an obvious deg 
resumed his normal life and continues well. 

Sympathectomies have become a very common operation i1 


it may be said in this connection that, of the 200 reported fron 


tals, there have been no immediate fatalities. Those that ha 
two in number, were in persons markedly debilitated. In pers 
health the operation is singularly free from any _ shock 
complications. 
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sympathetic chain, and run for varying distances within it before endi 


The cervical sympathetic trunk is composed exclusively of pre-ganglio1 


derived through the white rami trom the upper thoracic nerves and asce1 


nate in the cervical sympathetic ganglia. The lumbar and sacral porti 
are composed in the major part of descending fibres derived throug] 
from the lower thoracic and upper two lumbar spinal nerves 

Those fibres of the white rami which are concerned with the 
abdominal viscera pass into the splanchnic nerves and end in the celia 
fibres reach the splanchnic nerves after passing through the lower half 
sympathetic chain but they are not interrupted in the chain ganglia thr 
pass. These fibres reach the viscera by following the arterial supp 
or by direct extension as post-ganglionic fibres from their various ple 
ments or sympathetic ganglion. The thoracic viscera receive their post 
pathetic rami- from the upper thoracic sympathetic chain in a similar art 

The autonomic nervous system, in addition to the sympathetic t 
outflow, contains two streams of pre-ganglionic visceral efferent fibres 
sympathetic system: the cranial stream arises from the third, seventl 
cranial nerves, the sacral stream from the second, third and fourth saci 

According to Ranson™ and Kuntz™ most of the sympathetic nerves 


tion to the fibres already considered, sensory fibres, which convey | 


viscera to the spinal cord. These sensory fibres have their cells of 
ganglion and reach the sympathetic system by way of the white rami 
therefore travel arcs of at least three neurons each The impulses 
cord along visceral afferent fibres through white rami and the dor 
afferent sympathetic fibres end in sympathetic ganglia, and the impul 
carry are relayed to involuntary muscle and glandular tissue by post 
The ganglia of the sympathetic trunk do not serve as reflex centres 
stations” in the conduction pathways from the spinal cord to the viscer 
The vasomotor innervation of the arteries of the extremities was 
be centrifugal” in its arrangement, but the work of Kramer and 1 


has proved rather conclusively that the distribution corresponds to thx 


somatic distribution, except for short distances where the principal artet 


aorta. Therefore, it is apparent that complete vasodilating effects are a 


when all vasomotor fibres are interrupted by section of a sympathetic trur 


onectomy or by complete ramisection 

Historical Data.—Surgical procedures performed on the sympathet 
tem date back to 1899, when Jaboulay” attempted to relieve painful 
lower extremities by performing periarterial sympathectomy This pr 
given serious consideration until Leriche™ reported his experiences 
advocated periarterial sympathectomy for numerous peripheral vascu 
painful lesions 

Royle,” in 1924, advocated and performed ramisection for relief 


n duplicat 


the muscles of the extremities, but difficulty was encountered 


Adson has obtained some reduction of the spasticity by abdominal tra 
bar sympathetic ganglionectomy and trunk resection, which he first 
20, 1924. However, he is inclined to believe the results are due to the 


supply following thorough interruption of vasomotor fibres, rather that 


sympathetic nerves to striated muscle, for numerous investigators doub 


of sympathetic innervation of striated muscle in mammals. Orbeli” bel 


sympathetic fibres augment cerebrospinal responses. Von Gaza," in 10 


in 1928, and Scrimger,” in 1920, performed paravertebral ramisection of 
nerve for visceral pain, with some success. This problem is undergoing 
tion at this time. 

Adson,* and Davis and Kanavel” were among those who attempt 


‘ 
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subject exposed to the same room temperature. In cases of general 
there may be little, if any, difference in the skin temperatures befor: 
istration of the foreign protein, indicating that the vessels are incapabl 
allow increase of the flow of blood to the periphery. In cases of 
obliterans it is possible to determine whether there exists an eleme 
spasm of the collateral vessels and unoccluded arteries; it is possible 

by individual readings, the condition of each digit. Therefore, the 
index, and unless the rise in temperature of the skin of the digit 
times greater than the rise of the oral temperature, the condition is « 
able. The test also permits determination of the degree of collatera 
different portions of the same digit. This aids us in arriving at a 


the preservation or loss of digits with ulceration 


further to substantiate the opinion that vasomotor spasn 
due to stimuli of central origin carried over post-ganglioni 
the arteries instead of being due to a local fault®* in the arteri 
have observed that increased blood flow with resulting increas« 
is readily produced by anesthesia of the vasomotor nerve b 
and regional and spinal anesthesia. In cases of Raynaud’s disé 
changes are immediately abolished by anesthesia, and during th 
they cannot be reproduced by emotional stimuli or exposure to 
results are obtained by a thorough interruption of gray rami 
effectively accomplished by removing the sympathetic ganglia 


of trunks carrying vasomotor fibres. Following cervicothoraci 


tomy the retinal arteries and veins have been found to be dilate: 


and a third to one and a half the pre-operative size. Repeated 
and cutaneous temperatures in cases of sympathectomy have ré 


the increased blood flow has been maintained for seven vears 


which operation was first performed. The real problem is to sel 


cases for operation and to decide when operation is indicated 
that vasodilatation cannot be produced in an arterioscleroti 
artery, and that surgical intervention is useless unless ther 


dence of vasospasm in the remaining nonoccluded arteries 


is not indicated in the milder cases, in those that respond quickl 
ably to medical treatment, nor in cases of massive gangrenous | 


indicated for the slowly progressive lesions. 


Surgical Techni Inasmuch as the surgical technic has been cd 
ously,» *.° we shall not go into details as it is generally accepted that 
innervation of the arteries and veins does not run centrifugally al 
that the vessels receive their innervation at various levels corresponding 


cutaneous segments. Although Leriche™ conceived the idea that vasodil 


be accomplished by interrupting the vasomotor fibres by a peri-arterial stri 


tion, the operation was not of sufficient scope to include all of the ner 


VE 


motor fibres are divided by ramisection or ganglionectomy and trunk resect 


immaterial which method is used so long as they are completely resecte 
peripheral vascular diseases of the toes and feet we prefer to use the abd 
peritoneal approach which permits removal of the second, third and fourt! 


pathetic ganglia with the intervening trunk through an abdominal incisiot 


thectomy of the vessels of the fingers and hands we choose the posteri 
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advanced stage of the disease which has produced permanent nges 
the peripheral circulation which does not permit vasodilatation « e arte: : 


oles or return to normal of the tremendously dilated capillaries 


TABLE | 


y 
) 


The Incidence of Raynaud's Disease in the Sexes, Average Age, Duration of 
Sympathectomy, the Relation of the Involvement to the Upper and Lo 


and the Number of Operations Performed 


| 
I Uncomplicated 6 143.6] 1 15 | 58.6 | 34 
2 With ulcers 6 23.7 Oo 6/71 10 
3 With ulcers or gangrene wit} 
scleroderma and arthrit 32 33.0 3 29 79 5 
Total 54 30.7 j 50 | 69.5 | 33 


The post-operative sequela of these surgical procedures result 
of the skin, which can be relieved by application of lanolin and 
Horner’s syndrome of apparent enophthalmus, contracted pupil 
ging of the lids due to relaxation of the musculus tarsalis is not 
disfigurement if it is bilateral, nor does it interfere seriously wit! 


night. Resection of the upper portion of the thoracic sympathet 











and of the corresponding ganglia, does not alter materially acceler 

heart, and none of the patients subjected to the procedure has cc: 

cardiac symptoms after operation. There have been no deaths to 
Thrombo-angiitis Obliterans—Thrombo-angiitis’ obliterans is el 

eral vascular disease, characterized by thrombosis of the periphe: 

and veins, resulting in intermittent claudication, localized pain, cede 


ation and gangrene of digits, and in the later stages of the di 


seas 
gangrene. besides the process of thrombosis vasomotor spasm of 

pal unoccluded and collateral arteries is found, which aggravates the s 
toms produced by the occlusion of arteries and veins, and which, if relieve 
ameliorates the symptoms, preserves digits and extremities, and 

rially in rehabilitating the patient. 


The specific etiology is still undetermined. Some investigators 


the disease is due to specific infection or to toxic agents. It is most commot 
among young men who are engaged in active exercise, but it also occurs 
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that the disease would sooner or later become bilateral ev: 
prominent in one extremity. In reviewing these statisti 
learned that the disease was bilateral in 98 per cent. of the 
Marked improvement followed active medical treatment 
of the cases, and the incidence of amputation of leg o1 
25 per cent., in cases in which treatment was inadequate 
been reduced to 14 per cent. Although medical treatment 
and the incidence of amputation has been lowered, the diseas 
many of the cases, and we were stimulated to look jor more eff 
of treatment. This, then, led to the employment of sympathet 
tomy and trunk resection for a group of patients suffering 
Since we had no criterion to follow in the selection of suit 
beginning of the investigation, we were compelled to progr 


error. As experience developed we found we can determin 


the patients who will respond to sympathectomy, since we 
increased blood flow with the increased skin temperatures prod 
therapy and have found that these effects remain continu 
whereas the effects of vaccine therapy are only temporary 

Selection of Cases——On admission and during examinat 
are classified according to an outline proposed by Brown, Allet 

Slow Progression.—This is the most common type. Col 
is usually the first symptom, followed by excessive fatigue 
the arch of the foot, the wrist, ankle, calf, or forearm. | 
gradually changes into and is replaced by the pain of claud 
in similar areas which progresses and produces an increasit 
ability. Color changes with change of posture are follo 
changes which occur spontaneously or are incited by incisiot 
of toenails, accidental trauma, amputation of toes, or thi 
blistering ointments. With the occurrence of trophic chan; 
sharply accentuated and becomes almost unbearable. Thx 
increase in extent requiring amp..ition, or healing may occut 
which pain can be relieved. The extremities are cold, there is « 
with elevation and abnormal rubor with dependency. Pulsatior 
is diminished or absent The entire process is compl ted 
eight years. 

Absence of Progression.—In this type mild symptoms 
ficiency (excessive fatigue or the pain of claudication) progr 
time and then remain stationary. The extremities are cold, tl 
obliterated, and postural color changes are present. Trop! 
than proliferation of the nails and increased thickening of 
weight-bearing area do not occur. Disability is minimal i1 
which may have endured from eight to twelve years 

Circulatory Compensation.—This type is not widely r 
it is fairly common. Shallow ulcers do not progress and 
months to a year healing occurs. Gradually other sympt 
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ninety-six men and four women; their average age on admuissio1 
five vears. The average duration of symptoms on admission 
Che legs had been amputated in sixteen cases, an arm had b 
in one case and in several cases toes had been amputated previ 
sion. Sixty-three patients complained of intermittent claudicatior 
of whom had obtained 85 per cent. relief of symptoms 


patients complained of rest pain, of whom sixty-nine obtained & 


relief. Twenty-five complained of continued pain or the deve 
recurrent pain following sympathectomy. Twelve patients had 
the extremity involved, seventy-seven came for observation cot 


ulcers, thirty-four had gangrenous digits, and three had mass! 


of the extremity. In ten cases tollowing sympathectomy recut 


developed, in nine ascending arterial occlusion developed whicl 


due to the tact that the patient was operated on during an acut 


ascending thrombosis. Recurring ulcers or gangrene develoy 


operation and dismissal in seven cases; in this group five legs 


were amputated. [ighty-seven patients were markedly impro\ 
sympathectomy, receiving an average relief of 80 per cent., a1 


patients obtained a useful extremity. In the absence of trophic | 


pathectomy checked the progress of the disease in the Opposit 


every case. Seven patients still complained of symptoms of 
of whom were subjected to chordotomy with enly moderate su 
patient had a leg amputated and others had cutaneous nerves divi 
success. Five patients had post-operative pneumonia, and two 


One patient died from a pulmonary embolism. Two patients 


cardiac failure immediately following operation, and the sixth 
recovered from the results of the anesthetic (ethyl [1 methy] 
turic acid). 

The only deaths that occurred trom sympathectomy in the tr 


Raynaud's disease, thrombo-angiitis obliterans and scleroderm: 


cases of thrombo-angiitis obliterans. It would appear that the | 


only confined to the peripheral arteries of the extremity but | 


affects terminal arteries in other organs, as it was demonstrate 


deaths trom cardiac disease. 
Scleroderma.—Adson, ©’Leary and Brown,* in 1929, stated tl 
of the patients who consult a dermatologist for scleroderma give 


vasospastic phenomena simulating Raynaud's disease. Scleroderm: 


accompany thrombo-angiitis obliterans and certain types of arthrit 


vascular spasm in scleroderma is more or less continuous, and 


constant reduction of the supply of blood to the extremities.!4 
spasm and cyanosis can be temporarily relieved by application ot! 
the use of general, spinal, and regional anesthesia, and by the admit 


of vaccine, this condition was studied in a manner similar to that 
Raynaud’s disease was studied. The changes in scleroderma simul 


that arise from a plaster cast that is too tight; namely, cyanosis, 
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flexible but the muscles again became fusiform and flexibl 
in improvement of strength. Patients who had been unabl 


mouths or protrude their tongues were again able to mast 
as formerly. The skin still remained very thick and bruised « 
joints were unchanged. 
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They have had under observation in a three-year period over 400 « 


eral vascular lesions Chirty-seven of these have been what are called 

motor disease or Raynaud’s disease. Fifty-one they have classified as ‘I 
motor inbalance with scleroderma in some cases; certain types of arthrit i 
Eleven of these primary cases of vasomotor inbalance or Raynaud’s disease 

subjected to sympathectomy All of these patients have been incap: “ 
time of the operation. Fifteen cervicodorsal operations and eight lum! , 
have been done on these eleven patients. In the cervicodorsal operati : 
been eleven returns of vasomotor control In the secondary group 1 

been somewhat better. There have been ten of these patients. Nine hav 

dorsal sympathectomy and five lumbar sympathectomy There have b 

that have reéstablished vasomotor control in the cervicodorsal regio 

A summary of the twenty-one patients in both the primary and s 
there were twenty-four cervicodorsal operations; with a return of vasomot 
in fourteen sides, in eight patients 

These results are somewhat discouraging None of the lumbar 
has shown any signs of return of vasomotor control. All of these ha { 4] 
influence eliminated, as shown by sweating tests immediately after the e1 
had a very high vasomotor gradient 

In eighty-eight patients with thrombo-angititis obliterans under obser 
very many have been found in whom it was felt that operations upon the 
nervous system would be of benefit. Perhaps they have overlooked op; 
this line, but most of these individuals who do not have rest pain or oper 
respond to general routine measures and certain palliative ambulatory proc: ' be 
have been described elsewher« 

The group that is incapacitated with rest pain, with open lesions and / sa 
tions has not in their hands been relieved of their pain by ganglionecton ) 
therefore, resorted in twenty-nine cases in this group to peripheral net g 
described by Smithwick and White. In this very advanced, hopeless 
angiitis obliterans, the results have been very much better with the nerv 
with any other procedure which they had found, although in the twenty-1 | 
treated there had been eleven major amputations 

Dr. Martin B TiNKER (Ithaca, N. Y.) emphasized the great reliet 
arthritis patients experience \ patient under his care, who had used se 
night for over six months, was immediately relieved and even post-operat 
require sedatives 

Another point which had impressed him was the ease of the ay I 
incision suggested by Doctor Robertson. He had been convinced that th 
toneal approach was simpler and safer than the transperitoneal In t 
within a week after seeing Doctor Robertson’s work he had found these pat 
prisingly free from post-operative discomfort, the approach so easy, and it . 
to expose the sympathetic chain, that he believed personally it is the met! 

Dr. Howarp LitieNtTHAL (New York City) expressed a hope that 
who contributed to this discussion would tell. him why the people wh 
angiitis obliterans are in so enormous proportion, practically all males. He 
those we see for the most part come from Central European countries 
Southern Russia. 

He also knows that the women in this region are not addicted t 
the men. 

Many years ago, when Dr. B. Sachs and Dr. Alfred Wiener first 
to the fact that this disease, thrombo-angiitis obliterans (which had another me af > 


that time), was a disease of vascular and not merely arterial origi 


tobacco as a cause was first considered 
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Dr. Epwin Beer (New York City) said that they had had large « 
particular disease, pre-senile gangrene, thrombo-angiitis) in the cit 
In the years past, major amputations used to be a very common pz 
condition. Since Dr. Samuel Silbert has introduced the hypertoni 
method of treatment with nerve block and the use of glonoin in lar 
amputations are a rarity. He therefore believed that ganglionecton 
sympathectomy should be used only when more conservative measurt 


fully tried and have failed. 


Dr. JoHN J. Morton (Rochester, N. Y.) desired to add to Dr. (¢ 
on tobacco that they had also noted this vasoconstriction effect but 
striction is once established in these people, even if one gets them t 


they will not recover from their attacks, according to their experience 


Dr. ASHLEY W. OuGHTERSON (New Haven, Conn.) emphasized t 
some time to get the temperature of the extremity down to its lows 
case reported in his paper while the color changes in the hand were str 
not so pronounced as in the feet, and it required exposure to a temper 
several hours before the lowest temperature could be obtained T} 
critical temperatures at which one can demonstrate vasoconstrictio1 
only a few remaining fibres. Obviously, it is a quantitative eff 


only a few fibres left, vasoconstriction cannot be demonstrated as ¢ 


the fibres are present. 


Dr. Mont R. Rem (Cincinnati) said that it seemed to him that 
this problem with quite as much seriousness as we should. We ar¢ 
find some method of treatment which will not interfere too mucl 
return of a patient's life. Peripheral vascular disease is a very seri 
sacrifices may be just as necessary in the treatment of this conditio1 
in the treatment of tuberculosis. In a great many cases of arterioscl 
very radical change or readjustment of work and mode of life would 
for many persons to carry on without ever developing any serious « 
great many of the spastic and inflammatory conditions, by proper car 
a long period of time, would become arrested and develop an adequat: 
adequate collateral circulatior 

The sacrifice might have to be as great as it is in cases of tuber 
analogy is not far-fetched. He said if he had thrombo-angiitis eblit 
feel that he had to pay the price of a year or a year and a half of the 

tabli 


nary care to try to stop the process, cause a healing and the establishn 


quate collateral circulation 


Dr. A. W. Anson said that their evaluation of treatment was based 
640 cases; 400 of these were examined and treated previous to 1924 and 
under observation since 1924 and have been subjected to very careful stu 
ing this group it was learned that the incidence of amputation of extret 
per cent. in the non-treated or poorly treated group which was lowers 
in the well-treated medical group and 6 per cent. in the sympathectomized 


During the development of sympathectomy in the treatment of t! 


obliterans they were usually offered patients for treatment who could 


pitalization or would not respond to medical management but as their 


had presented distinct evidence of a slowly progressive disease 
He believed that sympathectomy had come to remain as a useful 
treatment of peripheral vascular disease. He said additional investigati 


before all can agree on the surgical indications. 
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grown they had come to select patients who had responded to vascular stud 





THE TREATMENT OF TRIGEMINAL NEURALGIA BY THI 
CEREBELLAR ROUTE 
By Water E. Danny, M.D 
Ba E, M 
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of the cerebellum as obtains with ether and there is therefore ample roop 


for exposure of the cerebello-pontine angle in all cases. Furthern 


re 
provides perfectly smooth breathing which rarely follows ether, and which js 
so essential when the sensory root is divided. 
Second.—The electrocautery makes it possible to easily coagulate an 
divide the petrosal vein should this be necessary. (Fig. 2.) This vein is 
merely pinched with forceps through which the current is passed to obliterat 


the vessel. The control of the petrosal vein and its branches was really th. 


only element of danger in the operation and this can now be easily and 





























Fie I Showing cutaneous incisiot nd area of bone removed in order to expose the 


the cerebellar route 


safely overcome, if necessary, with the cautery. As a matter of fact it is 
only once in about fifteen cases that it is necessary to occlude the petrosal 
vein for in the remaining cases the sensory root is not at all obscured | 
this vessel. 

Third.—Suction is now used to evacuate the fluid in the cisterna lateralis 
this makes it unnecessary to sponge and, therefore, it not only saves time but 
avoids any possible injury to the auditory nerve, which lies at a safe distanet 
posteriorly. Suction is applied indirectly through a pledget of cotton that 
is placed in the cisterna lateralis. (Fig. 3.) It acts, therefore, as through 
a wick. 
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PRIGEMINA NEURALGIA ( 
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anterior part of the sensory root remained Should a recur ( 
isa very sill | le matter to again opel the in 1ision, elevate the erepe 
complete the section t the nerve Lhe existenc the 
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Van Nouhuys, of Holland (the statement appearing in one of ou 
journals), from a study of the anatomical structure of thirty-eight gas 
which he had dissected anatomically, stated: First, that the sensory 1 


nerve is not composed of three parts that correspond to the three peripher 


and, secondly, that the operation of partial section of the sensory root, 
the pain is carried by bundles having a definite location, is not based 
facts, and therefore cannot be regarded as an absolutely reliable procedur 

Doctor Frazier was not qualified to pass judgment upon the techni 
the examination by Van Nouhuys, the so-called Zerfaserungsmethod 
process, but he had been advised by Doctor Spiller, who has had a funda 
in pathological technic, that the method is most deceptive and may lead 
leading conclusions. Doctor Spiller called my attention to the fact tl 
showed that the location of the degeneration of the spinal root by the \ 
depends on the part of the sensory root cut. He also showed in 1910 t! 
fibres leave the sensory root at its entrance into the pons and do not 
the spinal root. 

But wholly apart from the criticism of the technic Van Nouhuys 
tomical studies, he wanted at this time to take exception to his conclus 
the result of the speaker’s experience with subtotal section of the sensor 
performed the operation upon the root over 720 times, he felt entitled t 
of opinion. 

He was convinced and submitted in evidence a series of anzsthesia 
at random which show that if one sections the outer third of the root 
anesthesia in the mandibular division; that if one sections the middle 
root, there will be anzsthesia in the maxillary division; likewise, if 
inner portion of the root, there will be anesthesia in the ophthalmic d 
combination of these operations there will be a corresponding area of a1 

Subtotal section of the sensory root, therefore, despite Van Nouhu 
the contrary, has proven an absoluteiy reliable procedure in that it perma 
the patient of pain; and, furthermore, if one leaves the ophthalmic port 
intact, there is no possibility of trophic keratitis as a complication He 
why the motor root is any more readily damaged by the temporal route tl 
Dandy’s suboccipital route, so there is no greater danger in injuring the 1 

As to the percentages o1 bilateral cases, Doctor Dandy’s was very 
than his. Of almost 2,000 cases of major trigeminal neuralgia wl 
through the clinic, he had knowledge all together of only some twenty) 

With regard to facial paralysis after the operation, this has beet 


gether by observing a simple point in the operative technic, to leave ot 


of the skull just behind the ganglion the posterior surface of the gar 
makes sure to leave on this aspect of the base of the skull, just above t 
the petrous bone, a single layer of the dura, one may always av 
trochlear nerve. 


The temporal route in the hands of the majority of surgeons will be 


the two routes, and if it guarantees permanent relief with a hazard 


I 


this route should be given preference. 


In a recent article (ANNALS oF SuRGERY, vol. xciv, pp. 1013-1017, Decet 


Van Wagenen, an impartial observer and an experienced neurosurgeon 


as to his experience with five cases of section « 


f the sensory root by the 


route, said: “The impression is gained from these and other cases that wl 


tion is considerably more hazardous and difficult than through the tempor 


is a valuable adjunct to one’s neurosurgical armamentarium No evidet 


gained from this series of cases that the type or area of anzsthesia diffet 


which occurs when the trigeminal root is sectioned via the temporal fossa 
root is divided.” 
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THE INFREQUENCY OF CARCINOMA OF THE CERVIX 
WITH COMPLETE PROCIDENTIA 
By DonaLp GutTueiz, M.D. 
AND 
Wituram Bacue, M.D. 


OF Sayre, Pa. 


THE interest of the senior writer in this subject was arouse: 
sion with the late John G. Clark, in 1927, just before his deat! 
him how often he had seen carcinoma of the cervix with complet 
tia. Doctor Clark, at that time, stated that in all of his experi 
never seen the two conditions associated. 

We believe that the association of carcinoma of the cervi» 
procidentia is so rare that the report of a case is worthwhile, that revie 
of the literature on the subject and a speculation as to why the 
are so rarely seen associated may be of interest. 

We have written to many leading gynecologists and genet 
wishing first to establish the rarity of the condition and t 
possible, why in complete procidentia carcinoma of the cervix sel 
when apparently at first thought the existing conditions should bh 


able to its development 


Case No. B-20077.—J. M., married, aged fifty-three years, admitte 
1929. Marital history: three pregnancies, each terminating in normal di 
carriages. Six months before admission the patient noticed a mass prot 
vagina. A short time prior to the discovery of the protrusion she dev 
discharge between the menstrual periods. This bleeding began with a 
period and continued until admission. Because of the protrusion and t 
had worn a tight napkin. Nine months ago she began to lose weight 


appetite, and complained of a low backache. She developed attacks of 


and nocturia. She had never had the urine examined before coming t 
was a well-nourished female with an anxious expression. Heart 
murmurs, no irregularities. Lungs, negative Abdomen, negative 

Pelvic Examination.—Complete prolapse of uterus. Cervix is gr 


hypertrophied, the left cervical lip is eroded, ulcerated, bleeds easily to t 
indurated. A foul discharge is present. 

Blood-pressure.—Systolic, 165; diastolic, 110. Pulse, 84. Temperatut 

Laboratory.—Blood count: hemoglobin, 75 per cent.; red blood-c« 172 
white blood-cells, 7,000; differential, 56-44. Kahn, negative. Urin 
1030; alkaline, trace of albumen, 1.2 per cent. sugar, few pus cells 
no casts. Blood sugar, 307 milligrams per 100 cubic centimetres of bl 
thirty-two milligrams. 

Diagnosis—Complete procidentia, carcinoma of cervix, diabetes 

The patient was placed upon a proper diet with insulin and in twel 


sugar-free and in condition for operation. 


4 


1930, operation.— Vaginal hysterectomy, Mayo type for 
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Four men—Jeff Miller, McGlinn, the late J. O. Polak, and Taussi; 
seen two cases. Farmer has encountered the condition three times; Hi: 
\. H. Curtis both report having seen a very few cases. 

Thirty-two surgeons (62.5 per cent.) offer no explanation for the 
ciation of carcinoma of the cervix with complete procidentia. Sixtee1 
reasons for the rarity; less vaginal secretion and free drainage was 
times ; cornification of the cervical epithelium resists the development of 
suggested nine times; the lessened area of infection in a prolapsed cervix 


the patient from developing carcinoma was spoken of four times. Sixtee: 


chronic irritation and chronic ulceration of the cervix in prolapse, but 

the cause of carcinomatous development. Three men suggest the usua 
cause carcinoma, but do not mention what these factors are. One be 
develops at a later time in life than that in which carcinoma of the cery 


that the patients seek operation for carcinoma of the cervix before pt 
place; another, that carcinoma of the cervix forms a fixed point and 
occurring ; one, that the carcinoma may form before the prolapse; two 
that the absence of acid secretion may be the cause and another ment 
constitutional factor. 

In analyzing these various reasons why carcinoma of the cervix 
quently with procidentia, the cornified cervical epithelium becoming 
development of carcinoma and less vaginal secretion, absence of 
drainage appear to be the commonest reasons given for the protection aga 

Smith, Graves and Pemberton, in reporting their three cases in 1,00 
procidentia, believe that good pelvic drainage with the absence of ret 
changed irritating secretions plus a cornification of the epithelium of 
the reasons for the infrequent associations. When the cervix is exp 
irritation and dried by exposure to the air it becomes more like skir 
hardened, which is not as vulnerable a tissue as some of the softer structu 
membrane; only when insults are continued for a long time on an irred 
is the epithelial differentiation unable to maintain the balance of the 
cell formation and there results an epithelial over-growth which W 
carcinoma to be. 

In regard to free drainage, it is well to remember also, that car 
easily produced in animals by chemical irritation rather than traumati 
free drainage there is a lack of chemical irritation 

Procidentia with carcinoma of the cervix may be influenced 
group, for carcinoma of the cervix is usually seen in relativel 
women, the older women thus have gone safely through the pe 
carcinoma usually develops, finally developing prolapse without 
those of the younger age may develop carcinoma of the cer 
cured or succumb before procidentia develops; also, carcinoma 
by causing fixation of the uterus may prevent the development of 
It is well known that carcinoma is wont to develop at points ot! 
other organs and systems 

The ulcers seen on the irritated cervices with prolapse are mor 
the decubitus type. When the prolapse is complete, there is tot 
blood-vessels which greatly reduces circulation with resultant ver 
rhe process is very much like that seen in varicose ulcers of th 
is oedema, venous congestion and sclerosis of the skin, which lea: 
ulceration, with little tendency to cicatrization. The ulcers whicl 
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DIscUSSION Dr. F. N. G. Starr (Toronto) recalled an elderly won f sey 





ef! 
five whom he saw years ago. After she had had a procidentia for son eave 
she began to have bleeding. At first she thought she was renewing uth byt 
when the bleeding persisted and the foul discharge occurred, she sought me relic 
Doctor Starr found she had a carcinoma and did a vaginal hysterectomy. H romise 
her he would drink a cup of tea with her on her eighty-fifth birthday that came 


off just about a year ag 

















Dr. JAMES C. Masson (Rochester, Minn.) said he had operated o1 ral 
with extensive prolapse, with extensive ulceration, and in many of 
patients thought they had malignancy, and their attending physicia 


malignancy existed, but in his own experience he had never operated on tient wit] 
complete prolapse of the uterus in which cancer of the cervix existed. H isideres 
the age factor as the most important consideration. The majority of el 

develop malignancy of the cervix develop it close to the menopause tim: \t that ae 
he said, we see very few patients with complete procidentia Later ifter the 


menopause, on account of the atrophy associated at that time, if there 

prolapse, the uterus rapidly sinks to a lower level. That is the tim 
consult a surgeon for procidentia. The acid secretion of the vagina prob 
predisposing to cancer of the cervix and when the cervix protrudes be 


this cause is eliminated 
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